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ADDRESS  TO  THE   ROYAL  GEOGRAPHICAL  SOCIETY,   1904.* 

By  Sir  CLEMENTS  R.  MARKHAM,  K.G.B.,  FR.S.,  President. 

The  great  event  of  the  year  has  been  the  completion  of  the  work  of  our 
Antarctic  Expedition.  This  is  not  only  the  most  difficult  and  important 
work  ever  undertaken  by  our  Society,  but  it  is  also  the  most  successful. 
I  propose  to  refer  to  this  grand  achievement  at  the  close  of  my  address  ; 
and  in  the  meanwhile  to  place  before  my  colleagues  the  activities  of  our 
Council,  and  the  results  of  exploring  work  in  other  parts  of  the  world. 

But  first  let  me  remind  yon  that  we  have  to  lament  the  loss  of 
one  of  the  few  remaining  pioneer  explorers  of  Africa,  one  who  did 
more  than  any  other  probably  to  fill  the  blank  in  Central  Africa 
which  disfigured  the  maps  of  thirty  years  ago.  The  name  of  Henry 
Stanley  will  ever  be  associated  with  that  of  Livingstone,  and  with  that 
great  river  Congo  which  forms  one  of  the  most  striking  features  on 
the  map  of  Africa.  From  beginning  to  end  he  made  a  broad  and  deep 
mark  on  the  Dark  Continent ;  he  was  the  first  explorer  to  receive  from 
this  Society  the  recognition  of  a  second  medal. 

One  other  death  which  has  occurred  since  last  I  addressed  you, 
is  that  of  one  closely  connected  with  the  work  and  the  welfare  of  the 
Society  for  many  years — the  Hon.  George  Brodrick,  Warden  of  Merton 
Collie,  Oxford.  His  tenure  of  office  as  Vice-President  and  Councillor 
was  a  long  one,  and  his  judicial  mind  and  practical  common  sense 
proved  repeatedly  of  the  greatest  i^rvice  when  difficulties  arose. 

Li  my  last  address  I  brought  to  your  notice,  and  asked  your  special 
attention  to,  our  own  urgent  needs  as  regards  house  accommodation.  The 
Council  have  had  the  question    under    serious   consideration.      The 


•  Read  at  the  ADnifereary  Meeting,  May  16, 1904. 
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Society  oontinues  to  increase  and  to  prosper,  its  numbers  having  reached 
to  4280;* and  the  income  increases  proportionately.     At  the  same  time 
the.X&i'k  of  the  Society  has  so  increased  daring  the  thirty  years  that 
it  has'  occupied   the  present  premises,  that  they  have  become  much 
Vop  small  for  its  requirements.     Every  department  of  the  Society  is 
''•^re  or  less  congested.      But  the  value  of  property  has  more  than 
'/.'doubled  in  the  last  ten  years.     A  handsome  price  has  been  offered  for 
'    our  house,  but  in  addition  to  that  sum  a  further  large  sum  would  be 
required  to  obtain  a  freehold  site  and  erect  a  building  worthy  of  the 
Society,  suitable  for  its  present  requirements,  and  leaving  room  for  ex- 
pansion in  the  future.      Several  suitable  sites  have  been  offered ;  but  to 
borrow  the  sum  required  would  involve  the  Society  in  an  extra  annual 
expenditure,  so  large  that  the  Council  do  not  feel  justified  in  taking  any 
practical  steps  unless  the  bulk  of  the  amount  required,  about  £120,000, 
is  subscribed  either  by  the  Fellows,  or  by  one  or  more  benefactors  who 
may  be  convinced  that  our  Society  is  rendering  eminent  public  services. 
Meantime  the  Special  Committee  appointed  for  the  purpose  is  to  re- 
consider the  whole  question  of  increased  accommodation,  with  a  view  of 
finding  a  solution  of  a  practical  character. 

I  pass  from  this  momentous  question  of  a  new  house,  so  difficult 
of  satisfactory  solution,  to  the  Society's  educational  efforts,  and  here 
there  is  every  reason  to  be  satisfied  with  the  progress  that  has  been 
made  during  the  past  year.    The  syllabus  for  instruction  in  geography 
in  elementary  and  in  secondary  schools,  drawn  up  by  the  Society,  to 
which  I  alluded  in  my  last  two  annual  addresses,  has  been  widely 
distributed,  and  much  sought  after  by  teachers  all  over  the  country, 
in  our  colonies,  and  abroad.    There  is  every  reason  to  believe  that  the 
result  will  be  one  more  step  towards  the  improvement  of  geographical 
teaching.     The  new  standard  of  geography  aimed  at  in  the  London 
University  Matriculation  examination  has  also  had  its  effect,  and  the 
results  are  becoming  more  and  more  satisfactory.    I  consider  it  a 
matter  of  great  moment  from  our  point  of  view  that  the  directorship 
of  the  London  School  of  Economics  should  have  been  entrusted  to  the 
Header  in  Geography  at  Oxford,  Mr.  Mackinder.     It  is  one  more  proof 
that  the  importance  of  geography,  not  only  as  a  science,  but  in  the 
practical  affairs  of  men,  is  becoming  increasingly  recognized. 

Fortunately,  Mr.  Mackinder's  appointment  to  the  School  of 
Economics  has  not  necessitated  his  retirement  from  his  position  at 
Oxford.  The  success  of  the  Oxford  School  is  largely  due  to  him,  and  I 
think  it  would  have  been  a  misfortune  if,  at  the  present  stage,  it  should 
have  been  deprived  of  his  superintendence.  So  satisfied  are  the  Council 
with  the  progress  that  has  been  made  at  Oxford  under  Mr.  Mackinder 
and  the  other  members  of  the  staff,  that  they  have  felt  justified  in 
renewing  the  Society's  annual  grant  for  another  five  years. 

In  my  last  address  I  hinted  that  we  had  reason  to  expect  that  a 
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new  departure  would  shortly  be  taken  as  regards  the  position  of  geo- 
graphy at  Cambridge.  That  university  has  been  more  hampered  for 
want  of  funds  than  has  been  the  case  with  the  sister  university  of 
Oxford.  This  has,  to  a  considerable  extent,  affected  the  position  of 
geography  at  Oambridge.  It  has  hitherto  obliged  the  Reader,  Mr. 
Yule  Oldham,  to  work  single-handed.  The  third  term  of  five  years, 
for  which  the  Society's  grant  had  been  continued,  came  to  an  end  last 
June,  and  the  question  of  its  renewal  had  to  be  considered.  I  am  glad 
to  say  that  the  Cambridge  authorities  showed  themselves  really  anxious 
to  meet  the  Society's  views  as  to  the  position  that  geography  should 
hold  among  the  university  studies.  It  has  been  decided  to  establish 
a  Board  of  Greographical  Studies,  on  which  the  Society  will  be  repre- 
sented, and  to  increase  the  annual  grant  to  geography  by  the  university 
from  £50  to  £200.  The  staff  of  the  new  geographical  school  at  Cambridge 
will  consist,  instead  of  one  Header,  of  several  lecturers  and  teachers, 
who  will  cover  the  various  departments  of  the  science.  A  diploma 
in  geography  will  be  granted  as  at  Oxford.  But  Cambridge  goes  a 
step  further  than  Oxford,  by  introducing  geography  into  the  examina- 
tion for  the  B.A.  degree.  The  importance  of  according  geography  such 
a  position  in  the  studies  of  the  universities  must  be  evident  to  all,  and 
must  be  specially  gratifying  to  those  who,  for  over  thirty  years,  have 
fought  hard,  amid  much  discouragement,  to  have  geography  recognized 
as  a  university  subject.  It  will  be  interesting  to  see  how  the  Board 
of  Geographical  Studies  at  Cambridge  will  draw  up  the  detailed  regu- 
lations for  the  degree  and  the  diploma,  what  steps  will  be  taken  to 
secure  a  competent  staff  to  cover  the  whole  field  of  our  science,  and 
especially  to  train  young  university  men  for  practical  work  in  the 
field.  We  have  every  reason  to  expect  that  the  results  will  prove 
satisfactory. 

^  word  must  be  said  in  recognition  of  the  valuable  work  being 
done  by  the  Geographical  Association  of  Teachers,  under  the  presidency 
of  Mr.  Douglas  Freshfield,  with  Dr.  Herbertsou  as  secretary.  It  is 
doing  much  to  enlighten  teachers  with  regard  to  the  capabilities  of 
the  subject,  to  raise  its  standard,  and  to  introduce  improved  methods 
of  teaching.  During  the  year  an  interesting  and  useful  conference  was 
held  at  the  Chelsea  Polytechnic,  under  the  auspices  of  this  Association, 
and  in  oonnection  with  the  Conference  there  was  an  excellent  exhibition 
of  appliances  used  in  teaching  geography,  the  usefulness  of  which  was 
increased  by  sending  it  to  various  provincial  centres.  Altogether, 
then,  it  may  be  said  that  the  educational  movement,  as  regards  geo- 
graphy, is  expanding  in  all  directions  and  on  satisfactory  lines. 

During  the  past  year  the  instruction  in  surveying  and  practical 
astronomy  has  been  carried  on  by  Mr.  Beeves  with  marked  success,  and 
altogether  sixty  students  have  passed  through  his  hands.  Although 
most  of  these  ooald  only  spare  time  for  the  more  elementary  work,  yet 
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twelve  have  gone  through  the  complete  oourse,  and  have  obtained  the 
Society's  diploma  after  passing  an  examination  before  the  Diploma 
Committee.  This  number  of  sucoeesfnl  candidates  is  considerably  in 
oscess  of  any  previous  year,  and  is  a  clear  indication  of  the  increasing 
interest  in  the  subjeotB  that  are  taught,  as  ivell  as  of  the  thorongh- 
ness  and  practical  nature  of  the  instruction  given.  Most  of  those 
who  have  received  our  Diploma,  daring  the  past  year,  are  already 
holding  important  positions  as  geographical  aurveyors  in  various  parts 
of  the  world.  Altogether  this  course  of  instraction  given  by  Mr. 
Ueeves  mast  be  considered  a  moat  impottaat  department  of  the  Society's 
work,  and  one  that  is  yielding  excellent  results. 

In  my  last  address  I  explained  howmy  scheme  for  afternoon  meetings 
on  technical  eulijeots,  which  was  commenced  in  ]B94,had  Iteen  developed 
into  a  regular  department  of  the  Society's  work,  directed  by  a  Research 
Committee,  whose  members  are  taken  from  the  List  of  Referees.  During 
tJia  present  session  the  Research  Department  has  held  several  meetings, 
when  matlerti  of  muoh  scientific  interest  were  considered  and  discussed. 
One  important  investigation  has  been  initiated, namely,  the  changes  which 
have  taken  phiuo  in  the  river-courses  and  on  the  north  sea-coast  region 
of  England  during  the  historical  i>eriod,  an  investigation  involving 
varied  minuto  research,  but  sure  to  yield  interesting  resultH. 

At  one  of  the  meetings  a  most  interesting  discussion  took  place  on 
the  (inoBtion  of  the  desiccation  of  Central  Asia,  introduced  by  Prince 
Kropotkin ;  at  another  there  was  a  discussion  on  suggestions  for 
systoma tiring  geography,  made  by  Dr.  Herbertson.  Sir  John  Murray, 
and  several  menibers  of  his  staff  engaged  in  sounding  the  Scotch  lakes, 
j^ave  the  results  of  investigations  of  various  phenomena  in  Loch  Ness. 
At  the  suggestion  of  Mr.  Francis  Galton,  a  small  committee  has  been 
appointed  to  consider  the  constmction  of  perspective  maps  on  scieutitic 
priticiples.  Dr.  Mill  has  brought  before  the  committee  a  new  system  of 
nnmeuolature  for  the  phygical  features  of  England  and  Wales.  The 
proposed  names  have  been  carefully  considered  by  a  sj>ecial  committee, 
and,  although  difficullies  have  arisen,  we  hope  soon  to  he  able  to  publish 
u  physical  map  of  England  and  Wales,  with  all  the  great  features 
Kuitably  named.  Another  interesting  contrivance  bronght  before  tho 
oommittoe  was  a  flat  model  which  solves  problems  in  the  use  of  the 
globes,  by  Prof.  Everett, 

Such  are  some  of  the  directions  in  which  the  Beeearoh  Department 
has  been  working  during  the  year.  One  result  has  been  to  show  that 
geography  is  as  much  adapted  to  be  an  implement  of  research  as  any 
other  department  of  science. 

The  International  Geographical  Congress,  which  we  passed  on  to 
onr  friends  at  Berlin  in  1899,  will  this  year  he  undertaken  by  our 
American  cousins  at  Washington,  to  whom  we  confidently  wish  all 
possible  success.     At  the  special  request  of  the  Organizing  Committee, 
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this  Society  will  be  represented  by  ten  delegates.  As  the  Congress  will 
meet  at  New  York,  Philadelphia,  and  St.  Louis,  as  well  as  at  Washington, 
it  is  likely  to  be  one  of  special  interest. 

I  pass  now  to  the  main  features  of  the  exploring  work  of  the  year. 
It  was  with  great  regret  that  we  heard  of  the  loss  of  our  rained  associate 
Baron  Toll  and  his  companions.  They  had  undertaken  to  discover  and 
explore  any  land  to  the  north  of  the  New  Siberia  Islands;  but 
they  have  long  been  missing.  Diligent  search  will  be  made  in  every 
likely  quarter*  but  it  is  to  be  feared  that  little  hope  can  be  entertained. 
Baron  Toll  was  an  able  and  accomplished  scientific  explorer,  and  had  been 
at  work  on  the  Siberian  coasts  and  seas,  at  intervals,  for  over  twenty 
years.  We  sympathize  with  our  Bussian  colleagues  in  the  loss  of  this 
eminent  geographer.  Many  also,  in  this  country,  who  knew  Admiral 
Makaroff,  the  inventor  of  the  ice-breaker  which  he  himself  tried  in  the 
Arctic  Hegions,  wiU  regret  that  the  fortune  of  war  has  led  to  the  loss  of 
an  accomplished  naval  officer,  an  able  inventor,  and  a  genial  friend. 

The  great  geographical  interest  of  the  year,  as  regards  Asia,  centres 
in  the  mysterious  land  of  Tibet.  Prevented  from  free  access  to  the 
country  of  the  lamas,  it  has  been  the  business  of  this  Society  and  of  the 
kindred  Hakluyt  Society  to  collect  and  arrange  all  previous  information 
for  the  use  of  explorers  who  would  penetrate  into  the  country  in  the 
fulness  of  time.  Sir  Henry  Yule,  in  bis  valuable  work  *  Cathay  and  the 
Way  thither,' published  by  the  Hakluyt  Society  in  18r>6,  made  known  to 
us  the  journeys  of  Friar  Odoric  of  Pordenone,  the  first  visitor  to  Lhasa. 
I  am  happy  to  be  able  to  announce  that  M.  Cordier,  the  President  of  the 
French  Geographical  Society,  has  consented  to  prepare  for  us  a  second 
edition  of  '  Cathay  and  the  Way  thither,'  which  has  long  been  out  of 
print.   We  shall  have  the  pleasure  of  welcoming  M.  Cordier  this  evening. 

Our  subsequent  knowledge,  down  to  the  middle  of  the  last  century, 
was  based  on  the  maps  drawn  by  two  lamas  who  had  received 
instruction  &om  the  Jesuit  Father  Begis  at  Peking.  These  maps 
were  finished  in  1717,  and  published  by  Du  Halde.  They  can  be 
consulted  in  our  map-room.  To  this  day  the  lama  survey  is  the  basis 
of  our  geographical  knowledge,  with  corrections  by  the  pundits  of  the 
Indian  Survey  Department  and  others. 

It  was  due  to  the  enlightened  policy  of  Warren  Hastings  that 
friendly  relations  with  Tibet  were  established,  but  his  able  and 
intelligent  envoys  were  not  surveyors.  In  1875  I  was  entrusted  with 
manuscripts  of  Mr.  Bogle,  the  envoy  of  Warren  Hastings,  and  of  Mr. 
Manning,  the  only  Englishman  who  has  ever  visited  Lhasa,  with  a  view 
to  publication.  The  result  was  my  volume  entitled  *  Missions  to  Tibet,' 
which  contains  the  narratives  of  Bogle  and  Manning.  In  an  introduc- 
tion I  brought  all  existing  information  together  down  to  1875,  and 
there  was  a  second  edition  in  1879.  My  great  object  was  to  supply 
information  which  would  be  useful  when  the  wise  policy  of  Warren 
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HastiDgs  was  reEamed.  In  1385  there  was  an  intention  of  Bending  u 
mission  to  Tibet  under  Mr.  Colman  Macaulay,  with  whom  I  oorreeponded 
until  the  intention  was  unaccountably  abandoned. 

In  my  address  of  139C  I  drew  attention  to  the  importance  of  erploriug 
tlie  great  northern  range  of  the  Himalaya  from  Eailaa  to  the  Goring-la 
of  Littledale,  and  I  got  together  all  available  information  on  the  subject. 
But  this  is  work  which  still  romaine  to  be  done.  The  Society's  last 
contribution  to  a  knowledge  of  Tibet  ban  been  the  publication  of  the 
jonmey  to  Lhasa  and  Central  Tibet  by  Sarat  Chandra  Das,  edited  by 
the  Hon.  W.  W.  Uockhill. 

Meanwhile  the  Imperial  RusBiaa  Geographical  Society  has  been 
more  successful  in  collecting  information.  Mr.  Oldenbourg,  of  the 
Academy  of  Science  of  St.  Petersburg,  and  our  colleague  Mr.  Gregorief, 
have  prepared  a  list  of  all  the  travellers  who  have  described  Lhasa,  and 
a  bibliography  of  their  works.  There  are  npwards  of  twenty.  The 
literature  of  Tibet  itself  has  received  attention  from  our  Ifnsaian 
colleagues.  The  Buriat  Lama  Tsibikoff,  who  has  taken  a  degree  with 
honours  at  the  university  of  St.  Petersburg,  was  sent  to  Lhasa,  com- 
missioned by  the  Imperial  Russian  Geographical  Society,  and  recently 
returned  to  St.  Petersburg,  bringing  back  descriptions  of  the  route 
and  of  the  Tibetan  capital,  and  a  library  of  Tibetan  books  in  311' 
volumes,  containing  1 22,00^  sheets  of  printed  matter,  including  Tibetan 
history,  geography,  astronomy,  astrology,  magics,  and  religious  works 
of  the  most  renowned  lamas  of  the  last  nine  centuries.  These  hooks 
were  printed  at  Lhasa  from  old  wood  blocks. 

A  series  of  fifty  photographs  were  also  taken  in  1900  and  I'JOl,  on 
behalf  of  the  Imperial  Geographical  Society,  by  M.  Oushe  Norzunoff, 
a  Calmnck  of  the  Astrakhan  Horde,  anil  M.  TsibikoET,  a  Eori  Buriat 
already  mentioned.  They  include  views  of  the  palace  of  Potala,  of 
Lhasa,  of  the  great  monasteries,  of  Gyantse  and  Teshu  Lumbo,  of  the 
Kiohu — the  river  of  Lhasa,  and  of  the  Yamdok  or  Palti  lake.  M. 
Semenoff  has  presented  us  with  a  complete  set  of  these  photographs, 
with  a  descriptive  list  in  English  by  M.  GregoriefF,  for  which  we  have 
returned  our  mout  cordial  thanks  for  the  great  conrtesy  and  kindness  of 
our  Hussian  colleagues.  The  photographs  cannot  fail  to  be  of  great 
interest  to  the  Fellows  of  this  Society. 

At  length,  in  the  fnlnoss  of  time,  a  mission,  with  an  escurt,  has  been 
sent  to  Tibet  by  Lord  Curzon  of  Kedleston ;  and  the  wise  measure  of 
Warren  Hastings  has  been  resumed  by  the  ablest  of  his  suecoasors.  Our 
Gold  Medallist,  Colonel  Younghuaband,  has  received  charge  of  the 
mission.  It  is  a  great  pleasure  to  me  to  liear  from  our  colleague  that 
my  book — '  Missions  to  Tibet ' — is  useful,  and  that  two  ooplea  of  it  are 
with  the  mission.  The  mission,  with  its  military  escort,  has  already 
gone  over  much  interesting  gronnd,  and  has  nearly  reached  the  Yamdok 
lake.     Colonel  Younghuaband  tells  me  that  neither  people  nor  country 
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have  altered  since  the  days  of  Bogle  and  Manning,  except  that  now  the 
Chinese  have  less  power.  The  mission  is  accompanied  by  two  excellent 
surveyors — Captain  Byder,  b.e.,  and  Captain  Cowie,  B.E.,  and  good 
surveying  work  has  already  been  done,  and  will  continue  to  be  done. 
We  shall  have  a  really  good  map  of  all  the  ground  traversed  by  the 
mission ;  and  we  must  earnestly  trust  that  Lhasa,  with  the  valley  of  the 
£ichu,  and  all  the  upper  valley  of  the  Tsanpu,  will  be  included*  It 
was  most  desirable  that  the  leader  of  a  mission  of  such  vast  importance 
should  be  a  geographer  as  well  as  a  diplomatist,  and  no  better  qualified 
officer  for  such  a  service  could  be  found  than  our  Gold  Medallist, 
Colonel  Younghusband. 

The  Society  has  received  from  Dr.  Merzbacher,  the  distinguished 
Central  Asian  explorer,  a  long  preliminary  account  of  his  two  years' 
exploration  of  the  Tian  Shan  region,  which  will  be  published  in  the 
Journal,  and  is  of  great  geographical  interest. 

We  have  also  received  an  account  of  an  expedition  into  Eastern 
Tibet,  partly  supported  by  the  Society,  by  two  young  officers.  Captains 
Bawling  and  Hargreaves,  who  have  done  some  excellent  surveying 
work. 

In  Africa  the  most  important  work  of  the  year  has  been  done  by 
Captain  Lenfant,  whom  we  were  glad  to  welcome  on  the  shores  of 
England,  on  his  return  from  Nigeria.  Captain  Lenfant  was  well 
known  before  for  the  excellent  work  he  did  on  the  Niger.  Daring 
his  last  expedition  he  practically  solved  the  important  hydrographical 
problem  of  the  exact  relations  between  the  tributaries  of  the  Benue 
and  the  Shari,  which  flows  into  Lake  Chad.  He  has  shown  that,  at 
certain  seasons  at  least,  it  would  be  possible  to  go  by  water  from  the 
Atlantic,  up  the  Niger  and  Benue,  and  down  the  Shari  to  Lake  Chad. 
He,  and  other  French  officers,  have  made  important  contributions  to 
our  knowledge  of  the  conformation  and  rSfjtme  of  that  curious  lake. 
Another  French  explorer,  M.  Chevalier,  has  just  returned  after  doing 
much  good  work  at  the  source  of  the  Shari,  and  on  the  borders  of 
Darfur  and  Wadai. 

Two  delimitation  commissions  have  been  at  work  in  the  Nigeria 
region,  which  have  no  doubt  contributed  considerably  to  a  more  precise 
knowledge  of  the  country  through  which  they  have  passed.  In  one 
of  these,  dealing  with  the  Anglo-French  boundary.  Colonel  Elliot  was 
the  leader  of  the  British  party,  and  we  hope  to  hear  from  him,  at  an 
early  date,  some  of  the  results  of  his  operations.  On  the  other  side 
the  Anglo-German  Commission  has  been  working  out  the  boundary 
between  the  two  spheres,  and  we  may  hope  that  the  British  officer  on 
that  commission.  Colonel  Jackson,  now  on  his  way  home,  will  also 
favour  the  Society  with  an  account  of  some  of  the  geographical  results 
of  that  expedition.  In  the  same  region  a  well-equipped  party,  with 
instruments  furnished  by  the  Society,  has  recently  started  on  a  two 
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yeare'  esploratiou.  It  is  under  the  leadership  of  Lient.  Boyd  Alexander, 
who  proposes  to  proceed  eastwards,  mapping,  observing,  and  ootleoting 
as  he  goes.  Very  important  and  varied  results  may  be  expected.  On 
the  eastern  side  of  Africa,  Major  Delmu  HadoltfTe,  the  Brilisli  repre~ 
sentative  in  the  expedition  to  delimit  the  boundary  between  the  British 
and  German  territory  west  of  Victoria  Nyanza,  has  completed  his 
work,  and  is  now,  I  believe,  carrying  on  further  delimitHtions  to  the 
east  of  tho  lake. 

All  these  labours  are  1:>ound  to  lead  to  important  contributions  to 
a  more  exaot  knowledge  of  the  geography  of  Africa.  During  the 
session  we  have  had  from  Captain  Maud  some  valuable  information 
respecting  the  oonntry  traversed  by  hitn  on  Mr.  Butter's  expedition 
along  the  southern  borders  of  .Abyssinia,  Other  similar  expeditions 
are  at  work  on  the  Anglo-I'ortuguese  boundary  to  the  north  of  the 
Zambesi  and  elsewhere;  while  the  great  geodetic  expedition  through 
Central  Africa  is  actively  pursuing  its  important  enterprise.  Thus  in 
time  we  shall  have  a  series  of  trustworthy  aKtronomically  observed 
points  which  will  enable  us  to  map  the  interior  of  Africa  with  much 
more  precision  than  has  hitherto  been  the  case. 

In  South  America  very  important  geographical  work  has  been 
achieved  under  the  direction  of  their  Committee  of  Fluvial  Highways 
by  the  Pernvian  Government,  and  by  the  Arbitration  Commission  in  the 
Fatagonian  Andes.  Accounts  have  been  given  in  our  Journal,  from 
time  to  time,  of  the  activity  of  the  Bolivians  in  exploring  the  more 
navigable  courses  of  the  tributaries  of  the  great  river  Beni.  But  there 
remained  some  of  the  upper  ooiirsee,  especially  of  the  Tambopata  and 
Ynambari,  which  were  unexplored.  These  have  now  been  discovered 
and  mapped  by  expeditions  led  by  Villalta,  Cipriani,  and  others  whose 
work  is  exceedingly  meritorious.  The  region  is  one  of  exceptional 
interest,  because  it  oontains  those  historical  valleys  on  the  eastern  slopes 
of  the  Andes  which  are  connected,  by  many  ties  and  many  reminiscenoeSt 
with  (.'uzco,  the  sacred  city  of  the  Incas,  It  is  one  of  vast  importance, 
because  it  leails  to  a  most  valuable  India  rubber  yielding  region  of 
immense  extent.  Colonel  Church  has  contributed  a  very  able  and 
complete  narrative  of  this  Peruvian  exploring  work  to  the  May  number 
of  our  Journal,  which  will  be  found  to  be  well  worth  careful  perusal. 

.Since  the  last  anniversary  meeting,  the  work  of  the  British  arbitra- 
tion commission  appointed  to  demarcate  the  boundary,  which  had  been 
the  subject  of  a  long-standing  dispute  between  the  South  American 
republics  of  Argentina  and  Chile,  has  concluded  its  work.  It  will  be 
remembered  that  early  in  1902  one  of  our  Vice-Presidents,  Sir  Thomas 
Holdich,  with  a  party  of  oifioers  who  all  had  trained  experience  as 
surveyors,  and  who  wore  all  Fellows  of  this  .Society,  was  deputed,  as 
a  member  of  the  Arbitration  Tribunal,  to  examine  into  the  geographical 
condition  of  the  southern  Andine  country  in   Patagonia,  in   order  to 
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determine  certain  &ot8  which  bore  closely  on  the  solution  of  the  difficult 
problems  whioh  beset  the  principles  of  arbitration  as  laid  down  in  the 
treaties  between  the  two  states.  Within  the  short  space  of  a  few 
months,  in  the  autumn  season  in  those  southern  regions,  the  examina^ 
tion  of  the  coast  configuration  of  Chile,  and  of  the  structure  of  the 
great  mountain  mass  through  which  many  of  the  chief  rivers  of 
Patagonia  make  their  way  to  the  Pacific,  was  successfully  accomplished. 

The  evidence  thus  obtained  was  laid  before  the  Arbitration  Tribunal, 
and  proved  to  be  a  sufficient  basis  for  framing  an  award,  which  was 
given  by  King  Edward  YII.  in  the  course  of  the  same  year.  At  the 
joint  request  of  the  two  governments  concerned,  the  services  of  the  same 
party  were  subsequently  placed  at  their  disposal  for  the  demarcation  of 
the  boundary  determined  under  the  award.  The  boundary  extends 
through  about  900  miles  of  rough  and  only  partially  surveyed  mountain 
territory,  constituting  the  Andine  region  of  the  Patagonian  lake  districts. 
The  demarcation  was  effected  during  the  southern  summer  months  of 
1902  and  1903,  but  the  final  maps  and  results  were  not  submitted  until 
last  August,  when  the  last  chapter  in  this  long  story  of  interuational 
dispute  was  happily  closed.  When  we  remember  the  long  years  of  most 
dangerous  unrest  which  the  undetermined  boundary  produced,  the  drag 
which  it  put  on  the  progress  of  commercial  development  in  those  two 
rising  states,  the  enormous  cost  of  those  preparations  in  ships  and  war 
material  which  was  necessitated  by  the  constant  fear  of  an  outbreak  of 
hostilities  between  them,  and  last,  not  least,  the  peril  which  hung  over 
the  vast  financial  interests  possessed  by  England  in  South  America,  we 
may  well  congratulate  ourselves  that  we,  as  a  Society,  have  contributed 
our  share  towards  the  evolution  of  a  good  understanding  and  a  peaceful 
issue  to  the  negotiations,  which  appear  to  possess  every  chance  of 
permanency. 

Since  that  boundary  has  been  laid  down  throughout  its  long  extent, 
winding  over  the  crests  of  rugged  sierras,  and  plunging  into  depths  of 
forest-girt  depressions,  here  setting  a  barrier  of  snow-crested  impassable 
mountains  between  the  two  stittes,  there  stretching  across  the  undu- 
lating grass-covered  moraines  and  terraces  of  a  former  system  of 
glacial  lakes,  everywhere  presenting  a  recognizable  limit  to  the 
territories  appertaining  to  either  of  them,  we  have  heard  nothing 
from  the  two  republics  of  the  south  but  assurances  of  intense  satisfEiction 
that  the  danger  has  passed.  On  either  sides  of  the  Andes  the  two 
governments  have  applied  themselves  with  earnest  determination  to 
the  development  of  the  vast  natural  resources  which  seem  to  be  the 
heritage  of  all  South  America.  Much  geographical  information  of 
absorbing  interest  has  been  added  to  the  store  of  the  world's  knowledge. 
The  scientific  leaders  of  thought  and  action  have  been  brought  into 
closer  communion.  That  mutual  bond  of  sympathy  which  is  never 
wanting  between  geographers  of  all  countries  has  been  strengthened. 
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Wo  may  reasonably  hope  that,  eitoadiog  far  beyond  the  limits  of 
geographical  brotherhood,  there  is  now,  and  always  will  be,  a.  well- 
grouaded  assurance  of  in  tor  national  friendship  between  these  great  and 
rising  republics  of  South  America  and  ourselvea.  It  is  based  on  the 
sucoeesrul  iasuo  of  this  appeal  from  them  to  the  decision  of  our  peace- 
loving  king,  and  of  his  answer  to  that  appeal. 

In  turning  to  our  great  work  in  the  Antarctic  Eegions,  we  are  at  oooe 
reminded  of  the  cordial  co-operation  of  the  Argentine  Government  and 
people.  Our  main  object  was  geographical  discovery  and  exploration  ; 
but  magnetio  observations  held  an  important  place  among  our  objects, 
and  arrangements  were  made  for  such  a  oombination  of  observations  over 
the  southern  hemisphere  chiefly,  as  had  never  before  been  attempted. 
The  plan  arranged  with  the  magnetic  observatory  at  Potsdam  had  for 
its  object  to  procure  a  aeries  of  synoptic  charts  which  will  allow  of  the 
variations  in  the  magnetic  condition  of  the  whole  Earth  being  traced  in 
detail  during  a  definite  period,  and  so  to  provide  the  necessary  basis 
from  which  alone  the  fundamental  problems  of  terrestrial  magoetisin 
may  be  more  clearly  approached.  Tiie  observations  were  to  be  made 
simultaueoasly  over  the  entire  globe,  consisting  of  observations  of  the 
three  elements  at  iutervals  of  an  honr  on  fixed  term  days  ;  aud  detailed 
oliservations  of  the  three  elements  during  a  specified  hour  on  each  term 
day.  Forms  and  instructions,  supplied  from  Potsdam,  were  translated 
aud  sent  to  the  observatories.  These  were  at  Bombay,  Mauritius, 
Christ  Church  in  New  Zealand,  Melbourne,  Falmouth,  Eew,  and  on  board 
the  exploring  ships. 

While  these  details  were  in  course  of  arrangement,  my  friend  Don 
Francisco  Moreno  came  to  me  and  proposed  that  I,  in  concert  with 
Baron  Bichthofen  and  the  German  Committee,  should  request  the 
Argentine  Government  to  establish  another  magnetio  station.  We 
were  met  with  a  cordial  assent.  It  ivas  resolved  to  establish  an  observa- 
tory at  Auo-nuevo  Island,  off  Statan  Island  ;  and  Lieut.  Horacio  Ballvi-, 
an  able  and  intelligent  oflicer,  was  appointed  to  procure  the  instruments 
in  Europe,  and  to  take  charge  of  it.  Sir  Thomas  Holdiuh  had  the 
opportunity  of  visiting  the  Argentine  magnetic  station,  and  was  struck 
with  the  thoroughly  workmanlike  efficiency  of  all  the  arrangements, 
the  excellence  of  the  instruments,  and  the  devotion  to  duty  evinced 
by  those  who  were  destined  to  spend  many  months  of  the  year  on  u 
small  and  storm-swept  island,  far  away  from  the  amenities  of  civiliza' 
tiou,  on  work  of  purely  scientific  investigation.  Simultaneous  observa- 
tions over  the  world  have  never  been  undertaken  on  the  same  scale, 
and  they  will  t>upplement,  to  a  vfr\'  important  extent,  the  elaboralo 
work  on  board  the  J)iacoi:cr>j,  In  this  magnetic  work  the  German  and 
English  expeditions  have  been  able  to  oo-operata.  We  now  have 
simultaneous  observations  on  both  sides  of  the  sonth  magnetio  pole, 
and  at  no  great  distance  from  it,  which  will  probably  enable  magnetioians 
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to  fix  its  poeition  with  aooaraoy,  while  Captain  Soott  has  crossed  the 
line  of  no  variation. 

As  regards  Antarotio  exploration,  there  have  been  three  expeditions 
which  have  worked  on  the  Antarctic  circle  and  its  neighbourhood ;  and 
one  which  has  penetrated  far  to  the  south,  to  examine  and  sol^re  the 
geographical  problems  of  the  Antarctic  regions. 

Dr.  Nordenskiold's  enterprise,  owing  to  his  sojourn  having  extended 
over  two  complete  years,  and  for  other  reasons,  appears  to  have  secured 
the  most  important  results  of  the  three  expeditions  which  remained  on 
the  threshold  of  the  unknown  south.  His  discovery  of  a  Jurassic  and  a 
Miocene  fossil  flora  in  the  South  Shetland  Islands,  and  of  fossil  bones  of 
mammals,  possibly  points  to  a  connection  of  these  islands  and  of  Graham 
Island  with  South  America.  This  discovery  is  the  main  result  of  Dr. 
Nordenskiold's  visit  to  the  South  Shetlands.  He  has  recently  given  us 
a  most  interesting  account  of  his  expedition,  and  of  the  perils  of  the 
crew  of  his  ship  the  Antarctic,  owing  to  her  loss  in  the  ice.  When  Dr. 
Nordenskiold  did  not  return  in  1902,  it  was  feared  that  there  had 
l»een  some  disaster,  and  the  Argentine  Government  promptly  and 
generously  came  to  the  rescue. 

A  year  ago  Lieut.  Julian  Irizar,  a  young  Argentine  naval  oflScer,  who 
was  the  naval  attache  in  London,  came  to  me  for  advice,  as  he  had  been 
ordered  to  fit  out  and  command  a  vessel  to  be  sent  for  the  relief  of  Dr. 
Nordenskiold.     We  talked  the  matter  over,  and  I  put  him  in  the  hands 
of  Mr.  Ernest  Shackle  ton   and   Mr.    Cyril    Longhurst,  our   Antarctic 
secretary,  for  there  was  no  one  in  this  country  who  knew  so  much  about 
fitting  out  an  Antarctic  ship  as  they  did.    He  also  went  to  Norway,  and 
got  sledge  equipment  under  the  guidance  of  our  associate,  Mr.  Crichton 
Somerville.      Fully    provided,   he   proceeded    to   Buenos    Ajres,  took 
command  of  the  gunboat  Uruguay^  sailed  in  October,  and  by  the  middle 
of  November  he  had  picked  up  Dr.  Nordenskiold  and  his  party  on  one 
island,  the  shipwrecked  crew  of  the  Antarctica  on  another,  collections 
of  fossils  on  another,  and  brought  all  safe  back  to  Buenos  Ayres.    Lieut. 
Irizar's  relief  voyage  was  such  a  smart  piece  of  work,  and  his  narrative 
is  so  modest  and  straightforward,  that  I  have  translated  it  for  the  May 
number  of  our  Journal.    This  gallant  young  officer  of  the  Argentine 
navy  has  received  to-day  at  our  hands,  the  public  recognition  of  his  skill 
and  enterprise  in  executing  this  rescue  work  so  promptly  and  so  well. 
The  incid^it  is  perhaps  significant  of  the  position  which  the  Argentine 
navy  may  hereafter  assume  amongst  the  navies  of  the  world.     Polar 
exploration  is  a  noble  ambition  among  naval  men,  and  Argentina,  in 
the   persons  of  Irizar  and   Sobral,  already  boasts  of  Antarctic  naval 
officers. 

There  is  a  very  useful  piece  of  Antarctic  work  to  be  done,  which 
seems  specially  to  belong  to  the  Argentine  Navy,  namely,  the  circum- 
navigation or  circum ambulation  of  the  southern  half  of  Graham  Island. 
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I  luiit  Uftt  ki»h>t«  y*xy  luUtf  tiu  Argentine  naval  officer  will  be  leading 
H  ViM  vH\i{i<\m\  Ai'g«>ttiut>  expodittun  to  the  eonthem  extremity  of 
Uubitut  UUtid. 

Ui'  UiUuw,  HN  1  aHtiuipatod  in  my  address  last  year,  found  no  land 
Itt  lliH  Wuililtill  Sea  north  of  the  point  reached  by  Sir  James  Ross  in 
I  mil.  Mr.  llriioe  ivntored  the  paok  on  February  2,  took  several  soundings, 
itml  fi'Uiid  11  iiull'oriu  depth  of  2500  fathous,  between  (31°  and  70°  S. 
lit)  wtltloroil  at  the  Suuth  Orkney  Islands,  and  is  now  on  his  way  back 
t>i  Huiillaiiil. 

Dr.  iJryguliki  wu«  so  good  as  to  come  from  Germany  to  give  ua  an 
aoonunt  uf  his  expeditiun.  Leaving  Eerguelen  Island  in  the  end  of 
January,  tho  Ghuhk  was  steered  eastward  of  south,  but  was  stopped  by 
luiiil  before  orosaing  the  Antarotio  circle.  This  land  oonaiBts  of  a 
vuluauio  hill  named  Qaussberg,  and  some  ioe-oli£Fs,  the  whole  receiving 
the  jmmo  of  Kaiser  Wilhelm  Land,  The  GauM  wintered  on  a  compara- 
tivuly  shallow  bank  about  5ii  miles  north  of  Oaussberg,  and  it  is 
uouaiilered  that  this  waa  a  specially  favourable  position  for  making 
bjulogioal  oolloctious.  The  meteorologioal  series  of  observations  will 
lie  valuable,  and  the  magnelio  ubservatioos,  taken  in  co-operation  with 
llie  other  stations  and  with  the  English  Expedition,  have  special  value. 
When  the  ice  broke  up  in  the  summer,  the  f/auw  returned  by  way  of 
i.he  Capo. 

Theorisls  seem  to  wish  to  connect  CianGsherg  with  Kemp  Land  to 
the  westward  by  a  continuous  coast^line;  but  the  facts,  so  far  as  has 
boon  ascertuined,  are  against  them.  The  distance  from  the  Gansaberg 
of  Hrygalski  to  Kemp  Land  is  over  700  miles.  The  only  vessel  that 
has  crossed  the  Antarctic  circle  on  those  meiidians  is  the  Challeaijei- 
im  February  Hi,  1874.  She  went  10  miles  south  of  the  circle,  and  was 
in  61}°  40'  S.  and  78°  22'  E.  We  learn  from  the  Chailenger  narrative, 
that  there  was  no  pack-ice,  a  clear  sky  to  the  south,  and  that  land  of 
any  elevation  wuuld  have  been  seen  at  a  distance  of  50  or  CO  miles. 
"  To  the  eastward  of  the  meridian  of  9:;^  E.  icebergs  were  very  numerous. 
Their  absence  further  to  the  westward,  between  70°  and  80'  E.  long., 
except  when  close  to  the  pack-edge,  was  so  marked  that,  coupled  with 
their  absence  cm  the  same  meridians  in  lower  latitudes  as  shown  by  the 
ice-chart,  it  seonis  to  indicate  that  there  can  be  no  land  for  a  consider- 
able distance  south  in  that  neighbourhood,  and  that  a  very  high  latitude 
could  be  gained  there  if  desired." 

This  ia  conclusive  so  far  as  it  goes,  and  points  to  oue  route  by 
which  the  Antarctic  Hegions  may  be  penetrated.  I  explained  this  in 
my  "  rian  of  Operations."  For  our  idea  of  Antarotio  exploration  was 
not  to  stop  about  the  circle,  but  to  force  a  way  through  the  pack  and 
penetrate  far  to  the  south,  so  as  to  learn  the  secrets  of  the  vast  unknown 
area.  I  looked  upon  the  route  pointed  out  in  the  Challewjer  narrative  as 
the  second  best,  and  I  thought  that  the  German  Expedition  would  take  it. 
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The  best  route  was  to  follow  in  the  traok  of  Sir  James  Ross,  and  to 
attempt  the  solution  of  the  various  geographical  problems  whioh  were 
the  outcome  of  his  discoveries.  The  old  sailing  bomb  ships  did  not 
enable  Boss  to  approach  the  coast  very  closely,  nor  to  land  except  on 
small  islands.  But  he  delineated  the  lofty  mountain  range  which  it 
was  for  another  to  explore ;  he  saw  the  great  active  volcano  which  it 
was  for  his  successor  to  examine ;  he  reported  the  wonderful  ice-barrier 
which  others  were,  when  the  time  was  ripe,  to  land  upon  and  explore, 
and  he  thought  he  saw  signs  of  the  eastward  land  which  his  successor 
was  to  discover. 

Captain  Scott's  instructions  were  to  achieve  all  these  great  and 
difficult  services,  and  thus  to  crown  and  complete  the  work  of  his 
illustrious  predecessor  by  facing  greater  hardships,  by  overcoming  far 
more  formidable  obstacles,  and  by  the  endurance  of  a  much  longer 
period  of  Antarctic  rigour.  It  is  Scott's  great  merit  that  he  not  only 
carried  out  these  instructions  thoroughly  and  completely,  but  that  he 
and  his  gallant  companions  have  accomplished  far  more  than  was 
expected  from  them.  It  is  my  desire  that  all  their  names  should  be 
recorded  here,  for  all  have  contributed  to  the  great  success.*  Those  of 
Ernest  Shackleton,  who  so  gallantly  assisted  Scott  in  his  great  southern 
journey  until  he  broke  down,  and  of  William  Macfarlane,  who  was  also 
invalided,  are  fully  remembered  with  the  rest. 

We  must  wait  until  the  return  of  the  expedition  for  a  complete 
account  of  the  work  done,  and  of  the  conclusions  derived  from  the 
scientific  results.  We  have  only  received  an  outline — how,  in  the 
navigable   season   of    1902,   the   great    ice-barrier   was   examined,   its 


•  Captain — Robert   F.  Scott,  r.n.,  m.v.o..      Stokers — Arthur  E.  Quartly,  r.n. 

F.R.G.S.  William  Lashly,  r.n. 

LieuU. — Albert  B.  Armitage,  r.n.r.  Thomas  Whitfield,  k.n. 

Charles  B.  RoydB,  r.n.,  F.R.a.s.         i  Frank  Plumley,  k.n. 

Michael  Bame,  b.n.  Able  Seamen — Thomas  Crean,  b.n. 
Sub- Lieut. — George   F.  A.  Mulock,  b.n.,  I  George  B.  Orouoher,  r.n. 

F.B.0.8.  James  W.  Dell,  b.n. 

£»g.'LieuL—ReguiAld.  Skelton,  r.n.  Jesse  Handsley,  b.n. 

Sttr^eofM— Beginald  Koettlitz.  W.  L.  Heald,  b.n. 

Edward  Wilson,  m.b.  Herbert  Joyce,  b.n. 

Phyndgt—hevtiB  C.  Bernacchi,  f.r.g.s.  Arthur  Pilbeam,  k.n. 

Biologitt—J.  V.  Hodgson.  Frank  Wild,  b.n. 

GeologiH^'H..  J.  Ferrar. 
A$»iUant  Engineer — J.  H.  Dellbridge,R.N. 
Boainoain^J,  A.  Feather,  r.n. 
Carpenter— F.  C.  Dailey,  b.n. 

Steward— C.  R.  Ford,  b.n.  |    Ooofe— J.  Hancock. 

Petty  Oj?u««— Edgar  Evans,  b.n.  Cook's  3fa««— Charles  Clarke. 

David  S.  Allen,  b.n. 

Jacob  Cross,  b.n. 


r.  S.  Williamson,  b.n. 
W.  J.  Wellor. 
Marines — Corponil  Blissitt,  b.m. 
Private  G.  Scott,  r.m. 


t 

Thomas  Eennar,  r.n.  AUe  Seaman — George  T.  Vince,  u.n. 

William  Smythe,  r.n.  Lori  his  life,  March  11, 1902. 
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(.'Uaracter  investigated,  and  a  line  of  Boandings  taken  along  it^  face  ; 
huw  King  Edward  VII,  Iiand  ivos  diBcovered  to  the  eastward;  and  h 
an  oicollent  wintering- place  was  found  bh  the  base  of  subsequent 
uperations  on  land.  We  know  how  invaluable  oliserrations  were  taten, 
and  oollectioDB  made  dnring  two  long  winters  of  darkness  and  hardship 
in  77'^  ^0'  S.  We  know  how  the  sledge  parties  achieved  magnificent 
results  daring  the  two  working  seasons ;  how  Scott  himself,  with  two 
oompanions,  reached  a  latitude  of  S2°  17'  S.,  and  saw  a  mountain 
range  extending  to  83"  S. ;  bow  exploration  was  syetematically  carried 
cm  by  other  sledge  parties  in  various  directions;  how  in  the  aecond 
seuaon  Scott  made  a  journey  into  the  interior  for  a  distance  of  270 
miles,  crossed  the  meridian  of  no  variation,  and  discovered  a  fossil 
flora ;  how  another  party  went  south  to  80°  to  examine  a  great  inlet 
sighted  during  the  previous  season;  and  how  a  third  party  traversed 
the  great  barrier  for  ]  oo  miles,  examined  its  character,  and  took  a 
uniform  series  of  magnetic  observations.  We  know  how  Captain  Scott 
suoceeded  in  getting  the  Diicoveri/  out  of  the  ice,  and  that  he  did  mncb 
more  geographica!  work  in  his  second  navigable  season  before  returning 
to  Lyttelton.  We  further  know  that  this  magnificent  tale  of  work 
oonld  not  have  been  achieved  without  rare  qualities  on  the  part  of  the 
leader,  and  zealous  co-operation  on  the  part  of  officers  and  men,  as  well 
OS  good  fellowship  among  the  whole  gallant  band. 

"  Ily  mntunl  coaOdcncc  and  niutunl  aid. 
Great  deed*  were  duQo  und  groat  diBcovorieB  miuJe : 
'I'lic  wisG  new  |irtiJeaeo  from  the  wise  ftcqaire. 
And  one  bnivo  btro  Saoa  aniitlier'a  Arc," 

l!ut  we  only  know  these  things  in  bare  outline.  We  await  the  return 
..if  our  friends  before  we  can  hear  the  whole  glorious  story  in  detail. 

I  believe  that  the  great  siicoess  ia  due  to  the  command  being 
entrusted  to  a  young  naval  officer  in  the  regular  line,  supported  by 
thirty  naval  officers  and  men,  zealously  devoted  to  duty,  and  resolved 
to  uphold  the  credit  of  their  noble  profession  in  the  far  south.  The 
navy  assuredly  has  cause  to  be  proad  of  their  exploring  detachment, 
which  has  been  spared  by  the  Admiralty  for  a  moat  important  service. 

The  Council  resolved  that  Captain  Scott  had  won  the  Patron's  Medal 
for  his  memorable  sledge  journey  to  82°  17'  S,  alone,  and  his  Majesty 
the  King  has  approved  the  choice.  Soott'a  equally  important  inland 
journey,  dnriog  the  second  season,  was  not  then  known.  It  more  tban 
doubles  the  strength  of  his  claim.  But  it  was  felt  that  these  journeys 
only  represent  a  fraction  of  our  colleague's  merits.  His  conduct  of  the 
expedition,  the  preservation  of  its  well-being  for  so  long  a  period  under 
most  trying  circumstances,  and  his  high  qualities  for  command,  deserved 
somo  special  recognition.  The  Council  has  decided  on  presentieg  Captain 
Scott  with  a  gold  medal  commemorative  of  the  expedition,  with  replicas 
in  silver  for  the  officers  and  men. 
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The  thanks  of  the  two  Societies  are  due  to  the  Lords  of  the 
Admiralty.  When  I  saw  Mr.  Goschen  in  November,  1896,  he  said 
that  though  the  Qovemment  could  not  send  an  expedition,  he  assured 
me  that  the  Lords  of  the  Admiralty  would  take  an  interest  in  the 
enterprise,  and  would  lend  instruments.  Their  Lordships  have  ever 
since  taken  a  great  interest,  have  always  considered  our  requests 
favourably,  and  have  complied  with  them  whenever  it  was  possible. 
When,  on  April  6,  1900,  Mr.  Goschen  promised  to  lend  two  excellent 
officers  to  the  expedition,  who  proved  to  be  Commander  Scott  and 
Lieut.  Royds,  I  felt  that  success  was  secured.  But  the  assistance  from 
their  Lordships  did  not  end  there.  Commander  Scott  obtained  from 
them  almost  everything  he  wanted,  both  as  regards  officers  and  men ; 
so  that  now,  out  of  thirty-eight,  there  are  thirty  naval  officers  and  men 
on  board  the  Discovery.  To  this  the  great  success  of  the  expedition  is 
mainly  due,  and  our  most  cordial  thanks  should  be  offered  to  the  Lords 
of  the  Admiralty. 

Next  we  are  bound  to  offer  the  thanks  of  the  Society  to  Captain 
Colbeck  and  his  officers  and  crew,  for  the  admirable  way  in  which  they 
have  conducted  the  relief  work.  When,  on  September  18,  1901,  in 
company  with  Captain  Colbeck,  I  surveyed  the  Mfirning  at  Tonsberg, 
and  concluded  a  bargain  with  her  owner,  I  felt  that  we  had  secured 
the  strongest  ship  and  the  best  commander.  His  first  voyage  was  by 
far  the  most  important,  because  he  then  discovered  the  position  of  the 
Discovery  and  brought  her  relief.  In  the  second  voyage  he  knew  the 
exact  route  to  take.  He  conducted  it  with  the  same  skill  and  judgment, 
while  it  was  a  much  more  open  season.  Besides  his  pre-eminence  as  an 
Antarctic  ice-navigator,  and  his  staunch  loyalty  to  the  expedition  and 
to  the  Society,  Captain  Colbeck  deserves  great  praise  for  his  wise 
selection  of  officers,  and  for  the  respectability  as  well  as  zeal  of  his 
crew.  The  names  should  not  be  passed  over,  and  I  wish  to  record 
them   in   my   address.*      The   Council    has    resolved    to   mark   their 


♦  Captain — Lieut.  William  Colbeck,  r.n.r..      Able  Seamen — A.  Casement,  b.n.r. 


F.B.O.S. 

Chief  Officer — Rupert  Englnnd. 

Second   Officer  — hieut    Edward    R.    G. 

Evans,  b.n.,  f.r.g.s. 
Third  Officer— GeTold  8.  Doorly,  b.n.r. 
MifU. — Neville  Pepper. 

Maitland  Somerville. 
Engineer — J.  O.  Morrison. 
Surgeon — G.  A.  Davidson,  m.b. 
BoaUwain — A.  Cheetbam,  r.n.h. 
Carpenter — G.  Bilsby. 
Steward — J.  Sullivan. 
Sailmaker—Qt,  W.  Rolfe. 
Boaltvfain*8  Mate — J.  8w  Good. 
Steioard'e  Assistant — J.  A.  Chester. 


Owen  Riley. 
Cook — John  H.  Maxwell.     Second  voyage 

only. 
Able  Seamen—F.  W.  Burton. 

G.  R.  W.  Leary. 

W.  W.  Hender. 

L.  Burgess,  r.n.r.  (Russian 

medal /or  saving  life). 
James  Paton. 
R.  A.  Beaumont       \ 
Herbert  D.  Jarvis.    l^^^ 
W.  E.  Knowles.         p^*"^* 
Second  Engineer— V^&lter  J.  Marsh]  ^"'y* 
Firemen— F.  W.  Kempe. 

David  Nelson.         ^    Second 
John  S.  FsiTtndge.f  voyage  only. 
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appreciation  of  Captain  Colbeck's  excellent  aenricea  by  presenting  him 
with  a  speciaUj  designed  piece  of  plate.  The  good  oondnct  of  hia  crew 
reflects  credit  on  the  mercantile  marine. 

To  the  Qctvemmeat  and  people  of  New  Zealand  a  great  debt  of 
gratitude  is  dne.  When  we  were  in  oar  gpreatest  difficolty  abont 
despatching  the  relief  ship  in  1902,  the  Government  of  New  Zealand 
generonslj  came  forward  with  a  subscription  of  £1CK)0.  Nothing  can 
equal  the  hospitality  and  kindness  of  the  people  of  Christ  Church  and 
Ljttelton,  their  desire  to  help  tiie  expedition  in  every  possible  way, 
and  the  interest  they  have  taken  in  its  welfiare. 

I  know  that  I  speak  in  the  names  of  all  the  officers  and  men  of  the 
Discovery  and  Morning  and  their  relations,  and  of  every  one  who  has  in 
any  way  been  connected  with  the  expedition,  when  I  express  our 
thanks  to  our  indefatigable  Antarctic  Secretary,  Mr.  Cyril  Longhurst. 
Arranging  the  archives  in  apple-pie  order,  keeping  the  intricate  wages 
accounts,  conducting  official  oorrespondence,  looking  after  our  business 
of  all  kinds,  Mr.  Longhurst  has  beeu  indispensable,  and  has  worked  hard 
and  zealously  for  five  years.  Always  anxious  to  keep  the  relations 
informed,  always  prompt  to  oblige  any  one  connected  with  the  expedi- 
tion, always  willing  and  ready  with  help  or  advice,  we  all  feel  that  the 
business  and  the  work  would  have  been  very  different  without  our 
secretary,  equally  the  staunch  friend  of  all,  from  the  captain  to  the 
cook's  mate.  The  expedition  has  been  fortunate  in  many  things,  in 
none  more  than  in  the  acquisition  of  Cyril  Longhurst  as  its  secretary. 

We  now  look  forward  to  the  happy  return  of  the  Discovery  in  the 
autumn.  Our  arrangements  respecting  the  collections  are  satisfactory, 
for  the  Trustees  of  the  British  Museum  have  undertaken  to  organize 
and  publish  the  biological  and  geological  results.  The  magnetic  work 
will  be  undertaken  by  a  Committee  of  the  Royal  Society,  and  our 
Council  has  undertaken  the  expenses  connected  with  the  meteorological 
ohservations.  We  shall  all,  indeed,  all  England  will,  unite  in  welcoming 
our  Antarctic  heroes,  who  have  done  so  much  to  uphold  the  credit  of 
their  country.  There  will  be  the  ceremony  of  presenting  Captain  Scott 
with  the  special  gold  medal,  and  Captain  Oolbeck  with  the  Council's 
present,  I  hope  also  to  have  a  second  meeting  of  experts  to  discuss  the 
various  problems  which  the  work  of  the  explorers  have  helped  to  solve. 

In  conclusion,  I  would  say  that,  if  the  opinion  of  one  who  has 
served  in  a  polar  expedition,  and  has  studied  polar  work  for  half  a 
century  with  dose  attention,  may  be  stated,  this  is  the  best-conducted 
and  the  most  successful  expedition  that  has  ever  entered  the  polar 
regions,  Arctic  or  Antarctic. 


(     17     ) 


THE  NATIONAL  ANTARCTIC  EXPEDITION.* 

By  Oommander  ROBERT  F.  SCOTT,  R.N. 
Summary  of  Proceedings. 

The  following  report  of  the  work  of  the  NatioDal  Antarotio  Expedition 
firom  March,  1903,  dated  ''Discovery,  Auckland  island,  March  23,  1904," 
has  been  forwarded  by  Commander  Robert  F.  Scott,  R.N.,  to  the  Presidents 
of  the  Boyal  and  Bojal  Geographical  Societies,  and  is  published  here 
with  their  sanction  : — 

"My  report  of  proceedings  forwarded  by  the  Morning  in  1903  was 
intended  to  amplify  the  telegram  despatched  at  the  same  time.  I  under- 
stand the  latter  was  altered  out  of  all  recognition  by  Beuter*s  Agency, 
and  therefore  fear  the  report  must  have  been  somewhat  obscure  in  places. 
I  trust  it  is  understood  that  these  reports  purport  merely  to  out- 
line the  movements  and  work  of  the  various  members  of  the  expedition. 
I  purposely  refrain  from  such  matters  as  the  results  of  scientific 
observation  and  investigation,  preferring  to  leave  these  to  the  reports 
of  the  various  officers  specially  concerned  in  them. 

**  The  winter  closed  in  very  rapidly  after  the  departure  of  the  Morning 
on  March  2,  1903,  temperatures  fell,  and  the  weather  became  gloomy, 
but  there  was  little  snow.  Some  ice  broke  away,  but  the  open  water 
never  came  nearer  than  within  4  or  5  miles  of  the  ship.  The  month 
of  March  was  occupied  principally  in  laying  in  a  store  of  seal-meat  and 
flesh  of  skua  gulls  for  winter  consumption.  Fish-traps  were  also  set, 
but  though  at  first  these  were  very  successful,  they  soon  ceased  to 
provide  any  substantial  addition  to  our  fare.  The  articles  supplied 
to  us  by  the  Morning  consisted  principally  of  tinned  vegetables,  soups, 
sauces,  herbs,  pickles,  and  bottled  fruits.  They  were  not  absolutely 
essential,  but  they  greatly  added  to  our  comfort.  Of  such  necessaries 
as  biscuits,  flour,  oatmeal,  and  sugar  we  had  an  ample  supply,  and  from 
this  time  we  oeased  altogether  to  use  tinned  meats. 

**  When  April  came  without  change  in  the  ice-conditions,  we  were 
forced  to  abandon  all  hope  that  the  ship  would  be  free.  The  Discovery 
had  been  prepared  for  sea,  but  she  was  now  again  dismantled.  The 
winter  awning  was  spread,  and  snow  was  placed  on  the  decks.  We 
soon  came  to  understand  that  our  eecond  winter  was  likely  to  be  far 
pleasanter  than  the  first.  Experience  suggested  numerous  ways  in 
which  the  material  comfort  of  the  living-quarters  could  be  improved. 
The  men  were  in  excellent  spirits,  much  exercise  was  taken,  and  games 
of  hockey  continued  until  the  light  failed.  But  the  greatest  advances 
were  made  in  respect  to  the  food  and  light.      It  was  only  after  his 

*  An  adequate  map,  sbowiDg  the  exploring  work  of  the  expedition  daring  the  two 
yean,  will  be  publiahed  in  the  August  Journal, 
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departure  that  I  fully  appreoiated  how  far  our  wretched  oook  had  gone 
in  epoiling  the  food.  Under  new  arraagementa,  the  food  was  always 
appetizing,  and  though  eeal-uieat  was  the  principal  fare,  all  hands 
partook  of  it,  and  continued  to  enjoy  it  thoroughly. 

"  The  light  provided  throughout  the  second  winter  was  acetylene  gas. 
A  etock  of  calcium  carbide  had  been  obtained  for  the  hut,  and  this  was 
now  brought  into  use  with  a  ningle  burner  in  each  compartment  of  the 
living  space.  The  light  was  brilliant,  and  had  a  most  happy  effect 
on  the  comfort  of  the  community.  This  beautiful  illuminant  is  iu 
every  respect  excellently  adapted  for  use  in  a  polar  winter.  Generally 
speaking,  we  had  leas  wind  in  the  earl}'  wiater  of  t90'i  than  in  the 
corresponding  season  of  1902,  but  in  the  latter  months  of  1903  the 
wind  increased  considerably,  eo  that  the  averages  for  the  two  Beaaons 
differ  but  little.  The  temperatures  during  tho  latter  seaaon  have  been 
far  lower.  I  have  already  remarked  that  the  Dkcovery  lay  in  a  most 
ehcltered  spot.  The  difference  in  temperature  between  a  thermometer 
in  the  screen  and  one  placed  ]  ^  mile  to  the  south  was  rarely  less  than 
10°.  It  was  in  this  outer  position,  in  the  month  of  May,  that  we  read 
the  low  temperature  of  —  67°-7.  From  this  time  the  temiwrature  rose 
until  it  again  fell  in  the  spring.  We  had  no  heavy  gale  or  snowfall 
until  the  eecond  week  in  June,  when  a  heavy  southerly  blizzard  again 
buried  the  ship  in  drift.  We  had  not  sufficient  photographic  paper  to 
get  a  complete  record  with  the  Eschenhagen  instruments  throughout 
the  second  season,  but  Mr.  Bemacchl  used  such  paper  as  remained  to 
obtain  records  of  the  most  interesting  periods.  In  all  other  respects, 
the  routine  of  observations  vas  maintained  as  during  the  first  season. 

"Ample  employment  for  the  men  was  found  in  preparing  for  the 
spring  sledging.  This  involved  muoh  repairing  and  renewing  and 
some  change  in  deuign  of  the  equipment.  In  drawing  out  plans  for 
the  coming  sledging  season,  I  thought  it  wise  to  fix  its  conclusion  at 
a  comparatively  early  date,  in  order  that  all  hands  might  be  available 
to  assist  in  releasing  the  ship  should  the  opportunity  occur.  The  date 
fixed  was  December  15,  as  at  this  time,  in  1902,  the  open  water  was 
within  9  or  10  miles  of  the  ship.  In  arranging  the  extended  journey, 
I  was  confident  that  without  dogs  it  would  be  useless  to  attempt  to 
penetrate  further  to  the  south.  My  exjjerience  of  the  barrier  surface 
iiud  some  arithmetic  convinced  me  that  a  party  of  men  could  not  hope 
to  reach  beyond  the  farthest  point  of  the  previous  year,  however  amply 
supported.  The  actual  performance  of  the  southern  parties  completely 
justified  this  view.  Our  course  of  the  previous  year  had  taken  us  well 
clear  of  the  land  to  the  south-west;  but  there  remained  many  points 
of  interest  in  oonneotion  with  the  junction  between  the  barrier  and  the 
land,  and  especially  in  connection  with  some  apparent  straits  which 
iutersaoted  the  coastal  mountains,  and  which  we  had  only  viewed  at 
a  great  distance.     In  the  second  place,  we  did  not  know  what  lay  to  the 
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aouih-eastward.  We  imagined  the  barrier  to  extend  almost  indefinitely 
in  that  direction,  but  we  had  no  proof.  Finall}^  I  thonght  it  possible, 
with  the  help  of  experience,  to  penetrate  considerably  farther  to  the 
westward  oyer  the  ice-cap  of  Victoria  Land.  Oar  small  complement 
only  admitted  of  two  properly  snpported  joameys  and  one  unsapported 
jonmey.  I  decided  that  the  snpported  journeys  shoald  be  to  the  sonth- 
west  and  west,  the  unsupported  to  the  south-east.  The  latter  was 
entrusted  to  Lieut.  Boyds,  the  south-west  journey  to  Lieut.  Barne,  and 
I  arranged  to  lead  the  western  party  myself. 

'^  The  winter  passed  away  with  extraordinary  rapidity,  and  without  a 
single  case  of  sickness.  With  the  spring,  the  whole  ship  became  very 
busy  with  immediate  preparations  for  the  sledging.  The  first  spring 
journey  was  started  on  September  7,  the  party  consisting  of  Lieut. 
Boyds,  Dr.  Wilson,  Gross,  Whitfield,  Williamson,  and  Blissitt.  The 
object  of  the  party  was  to  visit  the  emperor  penguin  rookery,  near 
Cape  Crozier,  and  it  was  timed  to  hit  off  the  period  of  incubation. 
In  this  the  expedition  failed,  for  these  extraordinary  birds  appear  to 
breed  in  the  coldest  and  darkest  months  of  the  year ;  but,  by  a  fortunate 
circumstance,  they  succeeded  in  procuring  a  number  of  deserted  eggs. 
Dr.  Wilson  was  able  to  take  a  number  of  notes,  and  the  party 
brought  back  two  live  chicks,  to  which  Cross  sacrificed  his  sleeping- 
jacket,  though  the  temperature  was  continually  below  -50°,  and  at 
lowest  -  62°.     The  party  reached  the  ship  on  September  17. 

**  Lieut.  Barne  left  the  ship  on  September  12,  placed  a  depdt  to  the 
south,  and  returned  on  September  20.  His  party  included  Lieut. 
Mulock,  Quartly,  Smythe,  Crean,  and  Joyce.  *  They  experienced  the 
lowest  temperature  for  a  sledging  party  on  record,  the  thermometer 
remaining  almost  continuously  below  —  60"^,  and  registering  as  low 
as  —68^  Under  these  very  severe  conditions  there  was  only  one 
very  severe  frost-bite.  This  was  one  of  Joyce's  feet,  which  on  two 
oocasions  had  to  be  nursed  back  to  life  for  more  than  an  hour. 

"  The  western  party  of  last  year  spent  considerable  time  in  crossing 
a  range  of  foothills  4000  feet  in  height.  I  thought  it  possible  to 
avoid  this,  and  started  on  September  9  to  find  a  new  route  and  establish 
a  dep6t.  The  party  included  Mr.  Skelton,  Mr.  Dailey,  Evans,  Lashly, 
and  Handsley.  We  found  an  easy  road  up  a  glacier,  and  placed  the 
depdt  at  a  height  of  2000  feet,  60  miles  from  the  ship.  Betuming 
from  this  point  in  three  and  a  half  days,  we  regained  the  ship  on 
September  20.  We  were  to  some  extent  sheltered  from  the  extreme 
cold  encountered  by  the  other  parties,  but  the  temperature  was 
frequently  below  -  50®,  and  at  lowest  -  59°-5.  I  have  mentioned 
these  temperatures,  because  I  believe  they  are  almost,  if  not  quite, 
without  precedent  in  polar  travel,  and  they  therefore  afford  the  best 
possible  proof  of  the  excellent  state  of  health  of  the  ship's  company. 

*'  The  extended  south-western  journey  was  started  on  October  6 ;  the 
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main  party  oooaUted  of  those  personB  who  had  laid  the  depot,  &nd  the 
supporting  party  waa  in  charge  of  Mr.  Dellbridge,  and  included  Wild, 
Heald,  Allec,  Pilbeam,  and  Croncher.  Mr.  Barne  had  also  the  depot 
laid  by  himself,  and  some  food  remaining  at  dep3t  (A)  from  the 
preTioua  seaaon.  The  party  was  moat  unfortunate  in  experiencing  an 
almost  continnons  south- westerly  wind,  with  drift  and  snow,  against 
which  they  could  only  march  with  diflioulty  over  a  wretched  surface. 
The  supporting  patty  turned  on  October  2tt,  and  the  main  party,  after  a 
continuous  struggle,  reached  the  mouth  of  the  atrait  in  lat.  HO''  S. 
on  ^November  14.  They  advanced  a  short  way  inside  the  strait,  but 
were  continuouBly  headed  off  by  ice-disturbances.  On  November  'i'Z 
they  turned,  and,  keeping  as  close  as  possible  to  the  coast-line,  they 
made  their  way  homeward,  arriving  at  the  ship  on  December  13.  The 
whole  party  showed  evidence  of  their  hard  work.  Mr.  Barne  and 
Qnartly  were  somewhat  overstrained,  and  the  latter  waa  placed  on  the 
siek  list  for  a  short  time,  The  party  was  unfortunate  in  failing  to 
penetrate  further  into  the  straits,  as  I  had  hoped  they  would ;  but  their 
observalionB  on  the  ice-distnrbances,  the  finding  of  a  lateral  moraine  of 
huge  granite  boulders,  and  other  evidences,  prove  that  the  strait  con- 
tains an  immense  glacier,  one  of  the  most  important  feeders  of  the 
Imrrier,  and  it  shows  indirectly  the  great  extent  of  the  land  ice-cap  to 
the  westward  of  this  position.  One  of  the  most  important  facts  dis- 
covered on  this  journey  was  the  movement  of  depot  A.  The  fact 
admits  of  no  doubt,  as  the  depflt  was  eatablished  on  the  line  of  transit  of 
two  well-defined  peaks.  It  was  found  to  have  moved  a  distance  of  i.iOf* 
yards  across  the  line.  This  is  the  only  definite  measurement  of  a 
barrier  movement  we  have  obtained.  It  may  be  difficult  to  nnderstand 
how  vast  all  these  ice-problems  are  to  a  sledge  party  endeavouring  to 
solve  tbem.  Once  amongst  the  disturbed  ice,  it  may  take  days  to  reach 
a  point  but  a  few  miles  distant.  Meanwhile,  the  party  is  repeatedly 
plunged  into  hollows,  where  they  can  see  nothing,  and  the  greatest  care 
has  to  be  esercised  to  avoid  dangerous  orevaases.  On  October  12,  Dr. 
Wilson  made  another  journey  to  Cape  Crozier  for  zoological  purposes. 
He  was  accompanied  by  Cross  and  Whitfield.  The  party  had  wretched 
weather,  and  on  one  ocoasion  wero  practically  confined  to  their  tent  for 
ft  week.  Delerraiued  to  continue  his  work.  Dr.  Wilson  eked  out  his  small 
supply  of  provbions  by  killing  seals  and  penguins,  and  cooking  with  a 
blubber  iire.  They  reached  the  ship  on  November  5.  From  lack  of 
equipment,  Mr.  lioyds  was  not  able  to  start  to  the  south-eastward  till 
November  10.  His  party  consisted  of  Mr.  Bornacchi,  Cross,  Clarke, 
Plnmley,  and  Scott.  They  were  unsupported,  and  the  direction  taken 
admitted  of  no  depot.  In  spite  of  more  or  less  constant  south-westerly 
winds,  thick  weather,  snowfall,  continual  drift,  and  a  heavy  surface,  the 
party  made  steady  progress,  and  turned  on  November  '!»  at  a  distance 
of  155  geographical  miles  from  the  ship.     The  whole  journey  lay  over  a 
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monotonooB  plain,  in  which  no  nndulation  oonld  be  detected.  The 
marching  honrs  averaged  over  nine  a  day,  and  food  was  cat  to  a 
minimum.  Knowing  as  I  do  the  barrier  surface,  and  considering  the 
want  of  support,  the  impossibility  of  making  depots,  and  the  monotony 
of  the  work,  I  think  this  journey  cannot  but  be  described  as  a  splendid 
effort.  It  was  by  no  means  barren  of  result.  Mr.  Bemacchi  obtained  a 
most  interesting  and  imiform  series  of  magnetic  observations  with  the 
Barrow  circle ;  caref ol  observations  were  made  of  the  barrier  surface, 
including  several  temperatures  taken  in  the  snow  surface  by  digging 
and  in  crevasses.  The  latter  are  especially  interesting,  because  we 
have  often  looked  for  evidence  to  show  that  the  barrier  is  afloat  far 
south  of  its  northern  edge,  and  I  think  these  temperatures  go  far  to 
prove  it.  The  series  shows  a  steady  fall  to  a  certain  depth,  after  which 
there  is  an  equally  steady  rise  to  the  lowest  point  reached  (19  fathoms). 
Sach  an  effect  can  only  be  produced  by  the  presence  of  water.  The 
party  reached  the  ship  on  December  10,  all  being  in  good  health,  though 
exceedingly  hungry. 

"The  western  party  left  the  ship  on  October  12.  The  main  party 
consisted  of  myself,  Mr.  Skelton,  Mr.  Feather,  Evans,  Lashly  and 
Handsley ;  the  supporting  party  of  Mr.  Ferrar,  Kennar,  Weller, 
Mr.  Dailey,  Williamson,  and  Plumley .  The  ascent,  which  led  over  the  icy 
surface  of  a  glacier,  was  in  places  extremely  rough,  and  we  soon  had 
oonsiderable  trouble  in  keeping  the  sledges  in  repair.  By  October  18 
we  had  arrived  at  a  point  about  5000  feet  above  sea-level,  and  80  miles 
from  the  ship ;  but  here,  discovering  that  the^runners  of  three  out  of 
four  sledges  were  practically  disabled,  we  had  no  choice  but  to  return 
to  the  ship.  With  a  final  march  of  81  miles,  the  ship  was  reached  on 
the  night  of  October  21.  I  decided  to  make  a  fresh  start  to  the  west 
with  the  main  party  only,  and  arranged  for  Mr.  Ferrar  to  proceed 
independently  with  two  men,  Kennar  and  Weller.  He  elected  to 
accompany  my  party  to  the  summit,  and  to  make  his  geological  examina- 
tion when  returning,  at  his  leisure.  Accordingly,  I  again  left  the  ship 
on  October  26,  with  repaired  sledges  and  a  party  of  nine.  We  had 
further  difficulty  with  the  sledges,  and  were  delayed  by  thick  weather 
and  heavy  winds,  but  on  November  4  reached  a  height  of  7200  feet. 
Here  we  were  forced  to  remain  in  camp  for  six  and  a  half  days,  daring 
the  whole  of  which  time  the  wind  blew  furiously  from  the  summit,  the 
air  was  thick  with  driving  snow,  and  the  temperature  was  continuously 
low.  Two  attempts  were  made  to  start,  but  frost-bites  came  so  rapidly 
that  we  were  quickly  driven  back  to  our  sleeping-bags.  Towards  the 
end  the  very  close  confinement  began  to  tell  on  the  party,  and  I  had 
decided  to  get  away  at  all  hazards,  when  the  wind  fortunately  lulled. 
We  managed  to  get  away,  and  over  the  summit,  whilst  Mr.  Ferrar 
started  to  descend.  We  were  now  at  a  height  of  8900  feet,  at  which 
altitude  we  continued  as  we  advanced  to  the  west.     The  travelling 
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conditiona  were  exceedingly  severe ;  our  gear  wa«  badly 
the  long  stay  m  camp  ;  the  cold  was  intense,  especially  at  night, 
surface,  though  hard,  was  sprinkled  with  rime,  which  greatly 
the  friction ;  bnt  the  moet  obnoxious  element  was  a  constant  westerly 
wind,  which  cut  like  a  knife.  In  spite  of  every  effort,  onr  progress 
became  slower,  and  there  were  evident  signs  of  fatigue  in  some  of  the 
party,  though  all  endeavoured  to  bide  it.  On  November  L'l  Handsley's 
chest  gave  him  some  trouble,  and  we  were  reduced  to  relay  work.  On 
November  22  1  was  reluotantly  forced  to  divide  the  party.  I  selected 
Evans  and  Lashly  as  fittest  to  proceed,  and  the  remaining  three,  much 
to  their  disappointment,  were  directed  to  return.  By  easy  marches  the 
returning  party  reached  the  ship  on  December  Iij,  Mr.  Skelton  taking 
a  number  of  observations  and  photographs  on  the  way.  The  advance 
party  was  now  able  to  make  much  better  progress,  and  no  further  siguB 
of  fatigne  appeared,  though  we  increased  the  marching  hours.  Observa- 
tions made  at  the  most  westerly  camp  show  it  to  have  been  in 
lat.  77"  69'  S.,  long.  140°  33'  V..  We  made  this  camp  on  the  night  of 
November  30,  and  started  to  return  on  the  following  day.  The  summit 
of  Yictoria  Land  is  a  vast  plain,  in  this  latitude  of  a  height  of  nearly 
HOOO  feet.  I  am  inclined  to  think  that  it  is  lower  towards  the  north 
and  higher  to  the  south,  but  that  the  difierence  in  level  is  slight.  The 
wind  is  almost  continuously  westward.  There  was  evidence  that  during 
the  winter  it  blows  with  great  violence  from  the  west-south -west ;  during 
the  summer  it  gradually  shifts  to  the  south-west  and  south,  or  even  more 
southerly,  when  what  I  believe  to  be  the  only  snowfall  of  the  year 
takes  place.  Everything  points  to  an  extreniely  small  snowfall.  There 
are  slight  undulations  or  sanoer-shaped  depressioati.  the  exact  thape  and 
extent  of  which  it  is  impossible  to  determine.  They  are  detected  by 
differences  of  shade  on  the  snow-plain,  or  with  a  levelled  theodolite. 
The  greatest  difference  in  level  seemed  to  be  about  .lO  or  Cn  feet,  and 
as  the  inclination  is  spread  over  a  distance  of  2  or  3  miles,  it  is  imper- 
ceptible underfoot.  Journeying  east  or  west,  we  each  day  appeared  to 
cross  two  or  three  long,  low,  irregular  waves,  the  eastern  faces  and 
hollows  of  which  were  clothed  with  saetrugi  of  enormous  height,  whereas 
the  summits  and  western  faces  were  qoite  smooth,  and  afforded  a  good 
travelling  surface.  After  a  somewhat  adventurous  return,  we  reached 
the  glacier,  and  made  a  ililour  down  a  northward  arm,  which  we  found 
to  end  far  from  the  sea,  and  to  be  succeeded  by  a  chain  of  frozen  lakes- 
We  returned  to  the  ship  on  Christmas  Eve. 

"  Mr.  Forrar  left  me  on  November  1 1  to  return  down  the  glacier 
valley.  The  valley  cuts  deep  into  the  mountain  ranges,  with  sides  that 
are  always  steep  and  often  precipitous,  where  the  bare  rock  is  exposed. 
The  rocks  are  generallv  not  difficult  to  reach,  and  the  moraines  give  an 
exoellent  indication  of  the  nature  of  the  rook  to  be  looked  for.  Mr. 
Ferrar's  discover!-  of  pi  ant- remains  alone  indicates  the  importance  of 


I 


I 

I 


THE  NATIONAL  ANTARCTIC  EXPEDITION.  23 

this  journey ;  but  in  addition  to  this,  he  was  able  to  make  a  fairly 
complete  geological  snryey  of  an  extensive  district,  and  to  secure 
evidences  of  the  extent  of  former  glaoiations,  and  of  the  retrogression 
of  the  present  one,  which  I  feel  sure  will  be  of  the  greatest  interest. 
The  details  of  his  work  will  appear  in  his  own  reports,  and  I  would 
add  that  he  deserves  great  credit  for  the  practical  manner  in  which 
he  managed  his  small  sledge  party.  He  had  only  one  sledge,  and 
that  had  suffered  greatly  from  the  hard  rough  ice  of  the  glacier, 
so  that  he  was  obliged  to  exercise  great  judgment  in  selecting  his 
camps,  and  to  travel  extensively  from  each  camp,  in  order,  as  far 
as  possible,  to  save  his  sledge  from  breaking  down.  He  returned 
to  the  ship  on  December  11.  Lieut.  Armitage,  Dr.  Wilson,  and 
Heald  were  absent  from  November  23  to  December  12,  making  a 
survey  and  examination  of  a  glacier  which  flows  into  the  strait  to 
the  northward  of  Mount  Discovery;  and  on  November  IG,  Dr.  Wilson, 
Mr.  Hodgson,  and  Groucher  commenced  a  small  trip  of  eight  days, 
spent  in  examining  the  junction  between  the  barrier  and  Erebus  island. 

'*  Dr.  Koettlitz  spent  the  greater  part  of  the  summer  in  bacteriological 
work.  Mr.  Hodgson  took  advantage  of  the  fine  weather  to  augment 
his  collections.  Mr.  Ford  remained  on  board  as  cook  and  steward; 
and  Dell,  who,  on  account  of  a  wound  in  his  arm,  was  prevented  from 
sledging,  was  employed  in  training  the  dog-team.  The  team,  which 
consisted  of  six  young  dogs,  born  in  1902,  soon  became  highly  efficient; 
at  first,  in  supplying  the  sawing  camp,  and  later,  in  communicating 
with  the  relief  ships,  they  proved  of  the  greatest  use.  Before  leaving 
the  ship,  I  had  seen  a  large  tent  made  in  preparation  for  the  summer 
work.  I  directed  that  this  tent,  together  with  the  necessary  stores  and 
a  boat,  should  be  taken  to  the  northward  before  December  15,  that  the 
tent  should  be  erected  in  a  safe  spot  to  leeward  of  some  islets,  about 
9  miles  from  the  ship,  and  that  sawing  should  be  commenced  near  this 
camp  as  soon  as  the  officers  and  men  returned  from  sledging.  I  have 
already  mentioned  that  in  December,  1902,  the  open  water  was  close 
to  the  islets.  My  intention  to  be  back  by  December  15,  1903,  was 
frustrated,  and  Lieut.  Armitage  took  charge  of  the  operations,  but 
under  considerable  difficulties,  for  the  open  water  was  not  now  within 
17  miles  of  the  ship  or  8  of  the  camp.  Under  these  circumstances,  he 
decided  to  start  sawing  near  the  camp,  thinking  that  the  saw-cuts  might 
remain  open,  though  the  floes  could  not  be  detached  till  the  outer  ice 
had  broken  away. 

'*  The  sawing  was  commenced  on  December  18,  and  shortly  after 
officers  and  men  were  divided  into  three  watches  of  nine,  which,  by 
lelieying  one  another,  kept  one  saw  continuously  at  work.  The  ice 
was  from  7  feet  to  8  feet  thick,  and  the  greatest  length  of  cut 
accomplished  in  a  four  hours'  watch  was  40  feet,  whereas  to  clear  a 
channel  it  is  necessary  to  saw  approximately  four  times  its  length. 
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It  WIS  scKA  diKorered,  moreorflr,  that  the  nw-cats,  being  fillad  with 
libuh,  were  zmpidlj  lefteeaiag.  The  piuepeet  wis  not  in^iiiting,  jet 
the  work  wee  chcerfuU j  oontinned. 

^  I  rawhed  the  camp  on  Kew  Yearns  Ere,  mnd,  eering  the  fntility 
of  the  woiiE  which  hid  now  been  in  full  swing  far  more  then  tan  dejB» 
errenged  to  breek  op  the  camp  and  retnm  to  the  ship.  With  the 
exception  of  Dr.  Koettlitz,  Mr.  Ford,  and  mj  own  sledge  party,  all 
hands  were  entf^ojed  on  the  saw.  The  work  was  hard,  and  its  hope- 
leas  natnre  mnst  hsTO  been  obTioos  to  every  one,  jret  it  was  carried 
on  vigonmsly,  in  the  evident  determioation  that  no  eflfort  dioold  be 
spared  in  the  cause  of  freeing  the  ship. 

^  It  was  most  gratifying  to  eee  the  splendid  state  of  the  health  of 
the  partj.  Sledging  and  sawing  had  combined  to  bring  all  into  the 
fittest  condition — appetites  were  enormous,  spirits  never  flagged,  and 
it  would  have  been  difScnlt  to  find  a  more  contented  community. 

**  The  men  returned  to  the  ship  on  January  2.  On  the  foUowing  day 
Dr.  Wilson  and  I  proceeded  to  the  ice-edge,  and  camped  on  the  western- 
most headland  of  Erebus  island,  which  I  have  called  Cape  Boyds.  We 
found  here  a  new  rookery  of  AdeUe  penguins,  and  a  number  of  erratic 
granite  boulders,  and  decided  to  remain  some  days.  At  this  time  the  ice 
showed  no  sign  of  breaking  up ;  a  loose  patch  lay  off  its  edge,  coming 
and  going  with  wind  and  tide,  but  effectually  damping  the  swelL 

^  On  January  5,  we  were  looking  to  seaward  from  our  tent,  when  the 
Morning  hove  in  sight,  shortly  followed  by  another  ship,  for  which  we 
were  wholly  unable  to  account.  After  signalling  through  to  the 
Discovery,  and  arranging  for  the  transmission  of  mails,  we  went  aboard 
the  Morning^  and  soon  learnt  all  the  news.  I  need  not  say  how  con- 
cerned I  was  to  learn  the  extensive  preparations  that  had  been  made  for 
our  relief;  the  letters  made  it  quite  clear  how  this  had  come  about,  but 
it  wss  impossible  not  to  feel  the  keenest  regret  that  our  position 
should  not  have  been  better  known  and  such  a  large  outlay  avoided. 

"  The  instructions  to  abandon  the  Discovery  cast  a  gloom  over  the 
whole  ship ;  the  spirit  in  which  they  hsd  been  issued  was  understood, 
but  on  the  spot,  face  to  &ce  with  the  situation,  the  ultimate  release 
of  the  ship  appeared  a  certainty  to  every  one.  There  was  not  one  who 
would  not  have  been  prepared  to  back  his  opinion  by  remaining  by  her, 
or  who  did  not  shrink  from  the  thought  of  leaving  her.  Up  to  this 
time,  we  had  all  held  optimistic  views  of  our  chances  of  release  in 
the  present  season.  Captain  Colbeck's  report  of  a  clear  sea  to  the  north 
was  also  cheering,  but  towards  the  last  week  in  January,  when  there 
was  little  change  in  the  ice-conditions,  all  began  to  grow  despondent ; 
it  seemed  as  though  the  ice  were  determined  to  exact  its  tribute. 

'*  The  Terra  Nova  attempted  to  butt  the  ice  with  a  full  head  of  steam, 
but  the  result  was  insignificant ;  some  explosions  were  tried,  but  more 
with  the  idea  of  ascertaining  the  best  method  of  using  them  than  from 
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hope  of  an  effectiye  result.     The  diBtance  was  altogether  too  great  for 
sach  attempts. 

*'  To  be  prepared  for  all  contingencieB,  I  thonght  it  wise  to  commence 
the  transport  of  our  most  yalnable  effects  to  the  relief  ships  on  January 
15.  It  was  arranged  that  one  large  tent  should  be  placed  and  kept 
halfway  between  them  and  the  Discovery.  The  loads  were  taken  to 
this  tent  by  onr  own  people,  and  from  thence  carried  on  by  the  sledge 
teams  to  the  relief  ships.  The  snrface  became  so  extremely  heavy  that 
the  parties  were  obliged  to  spend  each  alternate  night  in  the  tent,  and 
it  was,  therefore,  only  on  alternate  days  that  loads  were  despatched  from 
the  ship.  By  the  end  of  the  month,  all  collections,  registers,  instru- 
ments, and  valuable  books  had  been  transported. 

**  The  first  general  break-up  of  the  ice  commenced  towards  the  end 
of  January.  A  heavy  swell  entered  the  strait,  and  was  felt  very 
distinctly  on  board  the  Discovery.  The  ice  went  out  very  rapidly,  and 
in  large  floes,  which  streamed  away  to  the  north-west.  The  result  of 
our  ten  days'  labour  on  the  saws  went  out  in  one  large  floe.  By  the 
end  of  the  month  both  ships  were  inside  the  glacier,  8  miles  to  the 
north.  On  February  3,  the  open  water  was  within  6  or  7  miles  of  the 
Discovery f  but  by  this  time  the  swell  had  almost  vanished,  and  the  ice 
was  quiescent.  If  the  explosives  were  to  be  used,  I  now  thought  the 
distance  warranted  their  trial,  and  went  myself  to  the  relief  ships  for 
that  purpose.  The  ice-edge  now  extended  in  a  straight  line,  approxi- 
mately east  and  west,  for  a  distance  of  (3  or  7  miles,  and  this  broad  front 
was  more  or  less  equidistant  from  the  Discovery  at  every  point.  The 
slight  swell  that  remained  formed  long  cracks  from  100  yards  to  200 
yards  apart,  parallel  to  the  ice-edge,  and  extending  its  whole  length. 
In  course  of  time  a  lateral  crack  would  suddenly  sp;*ead  from  the  edge 
to  the  outer  crack,  then  ia  a  very  short  time  all  the  ice  beyond  the 
outer  crack  would  strip  away  along  the  whole  edge.  These  lateral 
cracks  formed  the  lines  of  weakness,  and  it  was  in  making  them 
artificially  that  I  hoped  for  good  results  from  the  explosives.  A  few 
trials  proved  so  efiective,  that  on  February  6  an  explosive  party  was 
sent  from  the  Discovery,  and  aU  available  hands  from  the  Moniing  and 
Terra  Nova  were  employed  in  digging  holes  for  the  explosion.  The 
holes  were  made  from  the  eastern  extremity  of  the  ice  on  a  line  towards 
the  Discovery,  and  at  intervals  varied  siccording  to  circumstances.  The 
thickness,  and  in  places  the  sodden  condition  of  the  ice,  made  this 
work  most  laborious,  and  I  cannot  speak  too  highly  of  the  manner 
in  which  the  crews  of  both  relief  ships  stuck  to  their  work.  On  more 
than  one  occasion,  when  the  results  warranted,  they  volunteered  to  con- 
tinue throughout  the  night.  Although  at  times  the  e£fects  of  the  ex- 
plosions were  most  inspiriting  and  great  advance  was  made,  there 
were  several  days  when  little  or  no  good  results  appeared  to  be  achieved, 
and  as  the  season  advanced  each  day  became  of  greater  importance.    On 
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Febmary  10  our  proepecta  did  not  look  bright;  but  on  Febraaiy  11 
inother  big  break-up  of  the  ice  ocourred,  and  on  Febrnaiy  12  the  relier 
shipa  were  within  '■}  miles  of  tbe  DUcovenj.  Eiplosiona  were  reaamed, 
and  on  the  morning  of  Feliruary  1 4,  this  ilistance  had  been  reduced  to 
U  mile.  At  o  p.m.  on  the  same  day  another  break-up  commenoed, 
and  the  men  working  on  the  ice  could  barely  lie  picked  up  fast  enough. 
The  news  qiiickl\-  spread  on  board  the  Bineowi-ij,  and  all  hands  were  soon 
asaembled  on  Hut  Point.  The  floes  appeared  to  break  away  about  as  fast 
as  the  relief  ships  could  steam  through  them.  As  usnal,  the  broken  ice 
streamed  away  to  the  north-west.  A  large  pool  of  broken  water  had 
been  gradually  forming  throughont  the  Reaaon  off  Hut  Point,  and  at  11 
p.m.  the  last  strip  of  fast  ice  between  this  pool  and  tbe  sea  broke  away,  and 
amid  much  enthusiasm,  the  relief  ships  steamed  round  the  point  and 
secured  abreast  of  the  Digcovery.  Although  the  ice  continued  to  break 
away  to  the  south,  it  hold  fast  in  the  small  bay  in  which  the  JDiVcowcri/ 
lay,  and  here  it  was  from  12  leet  to  17  feet  thick.  On  February  l."j  wo 
were  busily  engaged  in  filling  the  boilers.  In  the  night  I  exploded  & 
charge  which  cracked  the  floe  in  all  directions. 

"  Early  on  February  16,  a  final  ex  plosion  practical  ly  cleared  our  small 
bay  of  ice,  and  tbe  DUcovery  swung  slowly  round  to  her  anchors,  one  of 
which  was  immediately  weighed.  In  the  evening  the  T'^ra  Nova  oame 
alongside  to  give  us  coal,  hnt  later  it  blew  hard  from  the  south-west, 
and  she  again  put  to  sea.  A  strong  wind  from  this  quarter  was  a  moat 
rare  occurrence,  and  I  expected  that,  as  usual,  the  wind  would  quickly 
shift  to  the  east ;  but,  though  it  lulled  in  the  night,  in  the  morning  it 
increased  to  a  full  gale  without  change  of  direction  and  with  a  rising 
sea.  The  Discovery  has  heavy  anchor  gear,  but  I  knew  the  holding- 
ground  to  be  bad,  and  that  we  were  too  cloae  to  the  ice-foot  to  allow  of 
cable  being  veered.  Steam  was  raised  with  all  despatch,  but  before 
the  engines  were  ready  the  ship  began  to  drag,  until  her  stem  was 
bumping  against  the  ice-foot,  and  the  moment  that  the  engines  were 
reported  ready,  I  had  no  option  hut  to  weigh  anchor.  It  was  an 
unfortunate  moment  for  a  first  trial  of  the  engines,  but  all  would  have 
been  well  had  we  been  able  to  hold  our  own  tilt  clear  of  the  small  shoal 
off  Hut  Point,  barely  a  quarter  of  a  mile  from  the  ship.  At  first  we 
did  so,  but  later  the  strong  current  running  to  the  northward  round 
this  point  caught  our  bowa  and  swept  ua  on  to  the  shoal,  and  she  took 
the  ground  at  11  a.m.,  with  wind,  sea,  and  current  all  tending  to  plaoe 
her  farther  ashore.  In  the  afternoon  it  blew  very  hard,  the  ship  bumped 
very  heavily,  and  the  seas  broke  over  her.  Knowing  the  ehoals  to  be 
small,  and  finding  a  deeper  sounding  at  the  bow-sprit  end,  I  tried 
with  steam  and  sail  to  force  her  over  tbe  bank,  but  this  only  seemed  to 
make  matters  worse.  There  was  nothing  to  be  done  till  the  weather 
moderated.  It  was  a  very  trying  time,  but  every  one  behaved  admirably, 
and  arrangements  for  lightening  the  ship  were  discussed.     At  li  p.m. 
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the  wind  oommenoed  to  lull,  and  shortly  after  7  the  ship  was  re- 
ported to  be  forging  astern ;  in  a  few  minates  there  was  no  donbt  of 
the  fact.  The  engines  were  pnt  fall  steam  astern,  and  the  ship  rolled, 
until  at  7.30  she  slid  off  into  deep  water ;  whilst  ashore,  a  good  deal  of 
the  false  keel  was  ripped  off.  Beyond  this,  I  do  not  think  the  ship 
sustained  any  damage  whatever.     There  was  no  increase  in  the  leaks. 

**  On  February  18,  at  the  northern  glacier  tongue,  we  were  joined  by 
the  Terra  Nova  and  Morning,  and  we  spent  the  latter  part  of  that  day 
and  the  night  in  dodging  from  side  to  side  of  the  glacier,  and  getting  in 
the  small  quantity  of  coal  which  the  relief  ships  coald  spare.  We 
reoeiyed  fifty  tons  of  coal  from  the  Terra  Nova^  and  twenty-five  from  the 
Morning.  To  supply  us  with  the  latter  amouut.  Captain  Colbeck  reduced 
his  own  stock  to  a  minimum;  but  the  total  quantity  was  most  dis- 
appointing, as,  together  with  what  remained  of  our  own  supply,  we  had 
now  only  115  tons,  and  I  knew  this  would  be  insufficient  to  carry  out 
our  programme  of  proceeding  round  Cape  North  should  we  meet  with 
paok-ice.  I  was  able  to  communicate  my  plans  and  wishes  to  the 
captains  of  the  relief  ships  at  that  time.  I  wished,  also,  to  water  ship, 
and  to  pick  up  a  boat  which  we  had  left  on  the  glacier,  but  another  gale 
sprang  from  the  south-west  on  the  afternoon  of  February  19,  and  we 
were  forced  to  put  to  sea.  We  steered  for  the  northward,  the  relief 
ships  in  company,  and  ran  close  along  the  coast-line,  which  was  almost 
free  of  pack,  as  far  as  Cape  Washington.  Off  this  cape,  on  February  21 , 
the  Morning  parted  company  and  proceeded  to  the  northward.  As  she 
is  much  better  under  sail  and  much  worse  under  steam  than  the  other 
ships,  it  was  not  desirable  that  she  should  remain  with  them.  On 
February  22  we  entered  Wood  bay,  which  was  heavily  packed,  and 
watered  ship ;  in  the  evening  the  ship  was  swung,  and  we  proceeded  to 
sea.  The  coast  from  Cape  Sibbald  to  Coulman  island  was  also  heavily 
packed  ;  keeping  outside  the  pack,  we  met  a  heavy  easterly  swell,  and 
during  the  night  had  much  trouble  with  our  pumps,  having  to  put  the 
fires  out  in  the  main  boilers  until  the  stoke-holes  were  cleared  of  water. 
In  the  morning  we  proceeded  under  steam,  and  passed  close  to  Coulman 
island  about  noon. 

"On  February  24  we  passed  through  the  Possession  islands,  and 
shortly  afterwards  a  bad  strain  in  the  rudder-head  was  noticed  for  the 
first  time.  We  sought  shelter  and  anchored  that  night  in  Bobertson 
bay.  The  spare  rudder  was  shipped  and  the  ship  ready  for  sea  by 
9.30  a.m.  on  the  following  day  (February  25).  To  the  northward  of 
Bobertson  bay  we  found  a  vast  number  of  birds  and  many  streams  of 
pack.  The  weather  was  moderately  clear,  and  we  had  a  good  view 
of  the  coast-line,  but  during  the  evening  and  night  were  forced  to  keep 
well  to  the  north.  On  the  morning  of  the  26th  it  was  very  thick,  and 
the  pack-ice  was  all  about  us ;  before  noon  it  cleared,  and  we  proceeded 
along  an  open  lead  towards  the  land.     Shortly  after  noon  we  arrived 
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itt  the  end  of  this  lead ;  we  were  nearly  abreast  of  Smith's  inlet,  and 
the  ooast-line  could  be  very  distinctly  seeu  as  far  as  Cape  North,  bat 
the  paok-ice  extended  on  all  sides  of  us.  From  the  orow's-nest,  how- 
ever, the  paok  did  not  appeur  close,  and  I  could  see  several  promising 
leadB  along  the  coast-line.  With  another  hundred  tons  of  coal,  I  should 
not  have  hesitated  to  euter  the  pack ;  but  we  had  now  only  eighty  tons 
left,  and  I  felt,  under  the  circtimstaDoee,  that  it  was  an  unjastifiable 
risk,  more  especially  aa  the  barometer  was  falling,  and  there  were  all 
the  eigns  of  an  approaching  gale.  We  spent  the  afternoon  in  sounding 
and  dredging,  and  at  5  p.m.  ran  to  the  eastward  to  escape  from  the 
paok.  With  a  strong  ice-blink  on  our  ]>ort  hand,  we  turned  north  on 
February  27,  keeping  approximately  on  the  meridian  of  172°  £.  On 
the  28th  we  got  a  strong  south-east  gale,  with  frequent  snowstorms. 
The  engiuea  were  stopped  at  3.50  a.m.,  and  we  proceeded  under  sail ; 
two  hours  later  we  lost  sight  of  the  l''-roi  Nova.  Hoping  she  would 
pick  us  up,  I  stood  steadily  on  under  sail  on  the  *aine  course  through- 
out the  day  and  the  following  night,  and  we  saw  nothing  more  of  her 
until  she  arrived  at  this  place.  At  4  a.m.  on  February  2'J  we  wore 
ship  and  stood  to  the  westward  in  about  lat.  ti7^^  S.,  continuing  on  the 
same  course  throughout  I^Iarch  1.  During  the  whole  of  this  time,  and 
Hinoe  February  2C,  we  bad  constantly  a  strong  ice-blink,  and  every 
evidence  of  pack  on  the  port  hand. 

*' Early  on  March  2  land  was  reported  on  the  port  bow;  we  made 
out  a  long  island,  which  we  to^k  to  be  ICassell  istand,  but  the  upper 
parts  were  entirely  hidden  by  cloud.  We  passeil  within  2  miles  of 
the  northern  end  of  this  island,  the  weather  rapidly  clearing,  and  the 
clouds  lifting,  until  in  the  afternoon  we  could  see  the  whole  island  and 
other  islands  to  the  north.  We  were  much  puzzled  in  placing  the 
islands.  Only  one  thing  was  clear:  that  the  island  to  the  south,  if 
Knssoll  island,  was  one  island  and  not  three.  The  solution  of  the 
problem  flashed  on  mo  when  I  again  looked  at  the  sketch  of  the  islands 
given  with  Balleny's  log  in  the  "Antarctic  Manual.'  Accepting  the 
southern  island  as  Balleny's  Sturge  island,  whioh  it  exactly  resembles 
when  viewed  from  the  north,  we  saw  that  the  numlier  and  outlines  of 
the  other  islands  agreed  with  the  sketch,  except  that  Peak  Freeman 
was  hidden  in  cloud,  and  we  did  not  see  Row  island,  which  is  described 
as  low.  Since  that,  Mr.  Mulook  has  plotted  the  angles  taken  daring 
the  day,  and  we  can  now  say  with  certainty  that  the  Hussell  islands 
are  in  error,  and  that  the  island  so-called  is  Balleny's  Sturge  island. 
Considering  the  meagre  nature  of  Balleny's  log,  that  this  was  the  only 
information  that  Ross  possessed  of  Balleny's  discoveries,  and  that  the 
latter  only  saw  laud  at  a  great  distance,  I  think  the  mistake  may  be 
t^HSily  understood. 

"Our  movements  on  March  3,  4,  and  j  are  1>est  gathered  from  the 
table  of  positions. 
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Date. 

Latitade. 

Longitade. 

M&roh  8   ... 

...     67°  34' 8. 

•  •  • 

159°  54'  E.,  D.R. 

^            s       •■•                 ••• 

...    67°  24'  8. 

•  •  • 

165°  38'  E.,  Obs. 

9f             V       •••                  ••• 

...    66°  23'  S. 

•  •  • 

154°    7'E.,Ob8. 

'*  Throughout  the  day  and  night  of  March  4  we  stood  to  the  north- 
west, taking  a  north-east  course  on  the  morning  of  March  5,  so  that  our 
track  lay  much  closer  to  the  assigned  position  of  Cape  Hudson  than  the 
positions  would  indicate.  After  passing  Balleny  islands,  we  saw  no 
signs  of  pack-ice,  but  bergs  were  fairly  numerous.  We  had  continuously 
a  long  swell  from  the  north-west-west,  but  little  wind.  It  was  thick  on 
March  3,  but  quite  clear  on  March  4  and  5,  when  we  could  have  seen  land 
at  a  great  distance.  Soundings  taken  on  the  three  days  gave  an  almost 
uniform  and  remarkable  depth  of  250  fathoms.  On  March  4,  a  fairly 
good  haul  was  made  with  the  trawl.  On  this  day  I  was  much  tempted 
to  continue  in  a  south-westerly  direction,  but  had  again  to  deplore  the 
insufficiency  of  our  coal-supply.  We  had  now  little  more  than  fifty  tons 
left,  and  this,  I  knew,  would  be  barely  enough  to  carry  us  to  the 
rendezvous.  The  Discovery  is  a  wretched  sailer,  and  in  her  present 
trim,  with  the  small  spare  rudder,  is  almost  unmanageable  under  sail 
alone,  however  the  yards  may  be  trimmed.  When  close  hauled  she 
carries  almost  full  weather  helm,  and  makes  from  three  to  four  points  of 
leeway.  To  economize  coal,  we  had  to  remain  under  sail  alone  on  more 
than  one  occasion  when  amongst  bergs,  and  the  situation  was  rendered 
more  unpleasant  by  the  fact  that  there  were  only  four  hands  in  the  deck 
watch.  Under  steam  and  sail  she  behaves  exceptionally  well  for  a  ship 
of  her  class;  she  is  very  stiff  and  weatherly,  and  we  have  never 
yet  found  it  necessary  to  heave  to. 

•*  On  March  5  we  re-orossed  the  Antarctic  Circle,  after  an  interval  of 
two  years  and  two  months.  From  this  time  we  had  almost  continuoas 
north-westerly  and  westerly  gales  until  we  arrived  at  Auckland  island. 
The  three  days  were  spent  under  sail  alone,  but  we  made  so  much 
leeway  that  we  were  obliged  to  get  up  steam  again.  We  sighted  these 
islands  on  March  14,  having  been  close  hauled  throughout.  Early  on 
March  15  we  anchored  in  Laurie  Cove,  with  ten  tons  of  coal  remaining 
in  the  bunker.  The  Terra  Nova  arrived  on  March  19,  and  the  Morning 
on  March  23.  Both  ships  had  experienced  very  severe  weather ;  they 
had  been  driven  far  to  the  eastward,  and  had  been  repeatedly  hove-to. 
We  have  here  refilled  our  boilers,  and  received  thirty-three  tons  of  coal 
h'om  the  Terra  Nova,  The  Morning  is  taking  in  ballast,  after  which 
we  shall  leave  for  Lyttelton  in  company. 

"  I  would  only  at  present  notice  in  general  terms  the  conduct  of  the 
officers  and  men  of  this  ship  throughout  the  expedition.  I  have  given 
my  reason  for  touchiDg  lightly  on  the  scientific  work  accomplished, 
believing  that  each  officer  will  receive  full  credit  for  his  departmental 
labours,  especially  under  the  arrangements  which  have  been  made  with 
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regard  to  the  soientifio  publioationa  Bat  in  polar  expeditions  there 
mnst  always  be  times  when  all  must  work  for  the  oommon  good 
regardless  of  department ;  at  suoh  times  there  has  been  no  need  to  ask 
for  Yolunteers  in  the  Discovery.  On  the  sledges  or  on  the  saws,  in 
coaling  or  watering  the  ship,  or  at  any  task  that  needed  to  be  done 
hnrriedly,  officers  and  men  have  worked  alike,  and  grndged  no  labonr 
till  the  work  was  finished.  The  conduct  of  the  men  has  been  beyond 
praise.  By  them  the  monotony  of  the  seoond  winter  was  met  with 
unfailing  cheerfulness.  Most  arduous  sledge  journeys  and  the  most 
severe  weather  were  encountered  in  the  same  spirit,  and  with  an 
intelligence  that  freed  the  officers  from  all  anxiety  as  to  their  welfare. 
But  the  qualities  of  the  ship's  company  has  never  been  more  evident 
than  since  our  release  from  the  ice.  The  difficulties  I  have  mentioned, 
and  many  others  which  might  naturally  be  expected  after  such  a  long 
captivity  in  the  ice,  were  overcome  only  by  incessant  labour.  It  was,  in 
the  sailor's  expression,  *  Watch,  and  stop  on,'  and  though  many  were 
almost  worn  out  with  fatigue,  there  was  neither  complaint  nor  demur 
when  a  fresh  task  was  imposed.  I  shall  hope  to  make  their  services 
better  known  to  you  on  the  return  of  the  expedition.  Although,  as  was 
shown,  our  small  company  were  so  thoroughly  able  to  take  care  of 
themselves,  and  naturally  felt  some  embarrassment  at  the  extent  of  the 
relief  expedition,  I  would  not  have  it  appear  that  we  undervalue  the 
services  of  the  relief  ships.  Everything  that  could  possibly  be  done  for 
us  they  were  only  too  willing  to  do.  Captain  Golbeck's  arrangements 
with  regard  to  stores,  etc.,  appear  to  have  been  excellent,  and  this  yeu:, 
as  last,  he  has  shown  himself  ever  ready  to  sacrifice  his  own  interests  to 
ours.  His  conduct  of  the  relief  expedition  deserves  the  thanks  of  his 
former  as  well  as  his  present  employers.  His  services  were  ably 
seconded  by  those  of  Captain  M'Kay  of  the  Terra  Nova,  Of  the  officers 
and  crews  of  both  ships,  I  can  only  add  that  I  believe  they  were  almost 
as  anxious  as  ourselves  to  see  the  Dutcovery  released,  and  almost  as  pleased 
when  that  event  was  happily  accomplished." 
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By  Dr.  OTTO  NORDENSKIOLD. 

It  is  with  a  full  consciousness  of  the  great  honour  accorded  me,  that 
I  have  accepted  the  invitation  of  the  Royal  Geographical  Society  to 
submit  to  you  this  evening  the  first  account  given  outside  Scandinavia 
of  the  Swedish  Antarctic  Expedition,  of  which  I  was  head. 

*  Read  at  the  Hoyal  Geographical  Society,  March  21, 1904.  Map,  p.  128.  The 
map  is  only  a  proyiBional  sketch-map,  as  it  has  not  yet  heen  possible  to  draw  up  a  map 
embodying  the  exact  measurements  of  the  expedition. 
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It  was  as  a  representative  of  your  great  Society  that  Sir  James 
Boss,  upwards  of  sixty-five  years  ago,  embarked  upon  an  expedition  to 
the  south  pohur  regions  that,  as  regards  its  results,  has  not  to  this  day 
been  surpassed.  When,  further,  at  a  recent  date,  the  deter mioation 
was  arrived  at  to  renew  in  earnest  the  exploration  of  the  least-known 
regions  of  the  globe  by  means  of  an  international  effort,  in  which  my 
expedition  formed  a  part,  the  first  vessel  to  leave  European  waters  on 
that  quest  was  the  one  towards  the  equipment  and  despatch  of  which 
the  Boyal  Greographical  Society  contributed  so  materially.  The  splendid 
achievements  of  that  expedition  in  the  first  year  of  its  work  no  one  can 
better  appreciate  and  admire  than  I  and  my  companions,  who  have  had 
an  opportunity  of  acquiring  first-hand  knowledge  of  the  difficulties  and 
dangers  that  Antarctic  conditions  of  climate  and  ice  present. 

It  would,  consequently,  be  a  work  of  supererogation  to  say  anything 
in  this  audience  as  regards  the  importance  and  objects  of  modern  south 
polar  exploration  work.  I  will  merely  recall  the  fact  that,  whilst 
England  and  Germany  were  the  first  nations  to  come  forward  with 
proposals  for  carrying  into  effect  the  resolution  adopted  at  the  Inter- 
national Greographical  Congress  held  in  London  in  1805,  by  organizing 
exploration  expeditions  destined  respectively  to  the  Antarctic  regions 
lying  south  of  the  Pacific  and  Indian  oceans,  it  appeared  for  a  time  as 
though  nothing  was  to  be  done  towards  equipping  any  vessel  for  similar 
work  in  the  Antarctic  region  situated  south  of  the  Atlantic  ocean,  the 
region  nearest  to  Europe,  and  possessing,  besides,  features  of  great 
importance,  as  being  the  only  part  of  the  Antarctic  area  containing 
large  tracts  of  land  free  from  snow,  and  as  bearing  a  striking  and 
particularly  interesting  analogy  to  the  continent  of  South  America, 
from  which  it  is  not  far  removed.  That  was  the  state  of  affairs  that 
led  me  in  1899  to  draw  up  the  first  plan  for  the  expedition  whose 
fortunes  and  results  I  now  propose  roughly  to  detail. 

The  numerous  and  manifold  difficulties  to  procure  in  Sweden  from 
private  donors  the  wherewithal  for  the  equipment  of  so  extensive  an 
enterprise,  entailed  a  postponement  of  our  departure  from  Gothenburg 
until  October  16,  1901.  When  once  fairly  started,  however,  we  lost  no 
time  en  route^  and  by  New  Tear's  Day,  1902,  we  were  able  to  leave 
Port  Stanley  in  the  Falkland  islands,  and  so  bid  good-bye  to  civiliza- 
tion. It  would  not  be  too  much  to  say  that  we  had  then  drawn  up 
level  with  our  sister  expeditions,  which  had  sailed  from  Europe  in 
advance  of  us.  A  brief  call  at  the  Argentine  Observatory  on  Staaten 
island  unfortunately  proved  of  no  avail,  inasmuch  as  their  instruments 
had  not  yet  been  set  up,  consequently  it  was  not  possible  for  us  to 
compare  our  magnetic  instruments  until  our  return  home. 

On  January  10,  after  a  good  passage,  with  no  ice  in  sight,  we 
reached  King  Qeorge  island  of  the  South  Shetland  group.  In  spite 
of  all  descriptions  of  those  islands,  the  most  accessible  of  the  south 
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polar  lands,  I  moBt  confess  that  I  was  surprised  upon  aeeiag  them.  I 
had  expected  to  find  a  strip  of  shore  free  ft'om  snow,  and  showing  & 

collection  of  the  soanty  vegetation  found  (here.  But,  on  the  contrary, 
I  beheld  one  glittering  sheet  of  ice,  bluish-white  in  colour,  with  only 
a  few  raggedly  steep  peats  standing  out  dark  against  the  white  mass, 
which  ends  against  the  sea  with  a  precipitous  wall  of  ice. 

There  is  snrely  nowhere  in  the  world  such  a  startling  transition 
from  one  nearly  adjacent  shore  to  another  as  exists  between  the  ever- 
green virgin  forests  of  Cape  Horn  and  this  ice-desert,  a  counterpart  to 
which  is  scarcely  to  be  found  in  the  northern  hemisphere,  and  which 
commences  at  a  latitude  equivalent  to  that  of  the  central  parts  of 
Sweden,  A  very  short  study  of  the  region  was  sufficient  to  convince 
us  that  all  previous  estimates  regarding  the  character  of  the  climate 
prevailing  there  mnet  inialliUy  lie  in  error,  and  that  a  greater  severity 
than  has  hitherto  been  assumed  must  be  prevalent.  The  experience 
gained  by  our  expedition  has  fully  justified  this  first  impression. 

On  the  morrow  we  landed  for  the  first  time  in  our  new  world.  By 
that  time  we  had  discovered,  in  Harmony  cove  on  Nelson  island,  a 
small  sheltered  bay;  the  land  behind  was  fairly  free  from  snow,  and 
the  shores  were  populated  by  a  large  number  of  seals,  penguins,  and 
other  representatives  of  an  animal-life  quite  new  and  unknown  to  us. 
It  may  easily  be  imagined  with  what  eagerness  we  hastened  to  make 
acquaintance  with  all  these  novelties.  The  botanist  of  the  expedition 
secured  a  fine  harvest,  though  the  vegetation  was  not  so  luxuriant  here 
as  in  some  more  sheltered  spots  on  the  Orleans  channel.  The  l)edrock 
proved  to  be  a  porphyrite,  the  age  of  which  it  is  difficult  to  determine. 

The  first  task  that  now  lay  before  us  was  to  investigate  the  so-called 
Orleans  channel,  discovered  by  D'Urville,  There  were  good  reasons 
for  assuming  that  we  should  find  that  the  channel  formed  a  direct 
communication  with  the  east  coast.  That,  however,  was  not  the  case ; 
we  discovered  that  it  turned  off  to  the  south-west  and  ran  into  the 
Gerlacbe  channel,  with  no  perceptible  boundary  between  the  two,  the 
one  consequently  forming,  in  reality,  a  continuation  of  the  other.  At 
the  same  time  we  discovered  the  stretch  of  land  uniting  Louis  Fhilipj>e 
Iiand  and  Danco  Land,  and  I  was  already  able  in  my  report  at  the  time 
to  slate  my  conviction,  which  our  wort  of  the  sncceeding  summer 
afresh  confirmed,  that  the  former  piece  of  land  constitutes  a  continuji- 
tion  of  Biscoe's  Graham  Land;  thereby  the  existence  of  the  so-called 
Dirk  Gherritsz  archipelago  may  be  considered  to  have  been  disproved 
once  and  for  all. 

It  would  have  been  of  great  interest  to  have  been  able  to  continue 
our  labours  there,  but  we  were  constrained  to  hasten  on  to  the  east 
coast,  where  our  main  researches  were  to  take  place.  Before  passing 
on  to  the  description  of  them,  I  will  tarry  a  moment  to  point  oat  the 
characteristic  differences  in  the  rook  formation  in  these  zones.     To  the 
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west  there  stretclies  a  lofty  range  of  mouataine,  with  bold  jagged  peatcB 
Biirrounded  by  glaciers,  which  run  into  ■.•ne  another  along  the  tihore 
formiDg  a  narrow  ice-foot.  Further  east,  and  also  on  the  islands,  the 
land  is  lower  in  elevation,  and,  aa  a  rule,  much  more  ooasistently 
covered  with  ice,  so  that,  save  for  a  few  isolated  points  that  rise  liko 
noonatakfi,  and  BOme  perpendicular  rocks,  only  ooautring  along  the 
actaal  edge  of  the  shore,  the  solid  fundament  is  not  visible  at  all.  Of 
th«  very  different  nature  in  the  environs  of  Seymour  inland,  I  shall 
later  have  an  opportunity  to  apeak. 

On  January  15  we  entered  Erebua  and  Terror  gulf  through  the 
channel  separating  Louis  Philippe  Land  and  Joinville  island.  To  this 
channel,  nndonbledly  the  best  access  to  the  region,  I  have  later  given 
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the  name  of  Antarotio  sonnd.  Our  iatention  now  was  to  go  along  the 
coast  8B  far  south  as  possible.  On  onr  way  we  established  a  dep&t  at 
Cap6  Seymour,  leaving  at  the  same  time  a  record  of  the  progress  of  our 
journey.  Even  at  this  stage  we  could  perceive  that  the  condition  of 
things  as  regards  the  ice  was  anything  hut  promising,  and  only  two 
days  lat«r  I  was  roused  early  in  the  morning  to  climb  into  the  crow's- 
nest  and  observe  the  ice-oonditions.  It  was  at  once  clear  that  onr 
chances  of  being  able  to  advance  farther  were  non-existent.  To  the 
Bonth  and  south-east  there  was  to  be  seen  an  almost  solid  mass  of  pack- 
ioe,  while  to  the  west  was  rising  a  lofty  ice-barrier,  obstructing  all 
view  of  the  interior.  At  that  juncture  wo  were  a  trifla  south  of  the 
66th  degree  of  latitude. 

We  now  turned  back  northwards,  and  In  vain  endeavoured  on  our 
way  to  reach  the  Seal  islands,  which  were  completely  ice-locked.  There 
DOW  remained  two  courses  open  to  us — either  to  stay  for  the  rest  of  the 
snmmer  in  the  northern  archipelago  for  the  pursuit  of  scientific  research, 
or  to  carry  out   onr  original   programme   by  trying   to  find    a  way 
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BontliwaTdB  through  the  ice  further  eaet,  as  Weddell  once  succeeded 
in  doing.  Unfortunately  the  summer  was  already  far  advanced,  and  a» 
it  was  eaaential  to  avoid  having  to  spend  the  winter  fronen  up  in  the  ice, 
and  we  required,  moreover,  a  fair  margin  of  time  for  preparing  and 
arranging  our  winter  quartets,  there  was  no  great  prospect  of  our  heing 
able  to  prngreaa  any  great  distance  southwards  on  tliat  tack.  I  was, 
nevertheless,  loth  to  relinqnish  the  matter  entirely,  and  during  the 
remaining  days  of  January  wo  continned  our  course  eastwards.  By  the 
end  of  the  month — thiinka  to  fog  and  contrary  winds — v.-e  had  not  got 
farther  than  the  45th  degree  of  longitude,  and  the  only  important 
resnlt  of  our  efforts  was  the  discovery  wo  made  that  the  sea  there  has  a 
very  considerable  depth,  viz.  of  nearly  2000  fathoms. 

It  BOW  behoved  us  to  retrace  our  steps  to  Seymour  island,  in  order 
that  we  might  secure  a  fitting  plaoe  for  our  winter  sojourn.  This 
procedure  was  entirely  in  accordance  with  my  original  plan,  but. 
besides  that,  the  idea  I  had  formed  of  the  region  from  the  little  I  ha<l 
already  seen,  convinced  me  that  a  more  interesting  district  in  which  to 
winter,  whether  from  a  geographical  or  geological  point  of  view,  could 
not  be  imagined.  On  our  way  we  paid  a  brief  visit  to  Sidney  Herbert 
bay,  which  I,  even  then,  found  reason  to  suppose  wst;  a  i^hannel 
rather  than  a  hay.  On  February  11*,  early  in  the  morning,  we  entered 
Admiralty  inlet,  where  we  soon  found  a  small  and,  as  we  thought, 
sheltered  bay,  situated  just  where  the  snowless  tract  of  country  ends, 
and  the  extensive  level  ice-area  of  Snow  Hill  commeni'ee.  There  we 
determined  to  eataldish  ourselves  for  the  winter. 

The  members  of  the  expedition  who  were  to  be  my  companions  here 
were  Dr.  Bodman,  meteorologist  and  inagnetician ;  Dr.  Ekeliif,  phy- 
sician and  bacteriologist;  Lieut.  Sobral,  assistant  meteorologist;  and 
two  sailors,  Jonaeen  and  Akerlundb. 

A  wind  that  began  blowing  from  the  north-east  commenced  to  drive 
the  ioe  down  upon  us  ominously, so  that  only  two  dayi!  after  our  arrival, 
on  February  14,  the  Antarctic  had  to  set  sail  rather  suddenly,  leaving 
UB  behind  on  shore — not  insensible,  to  be  sure,  to  the  feelings  that  the 
parting  with  our  comrades  under  snoh  circumstances  inevitably  gave 
rise  to,  but  so  full  of  work  for  the  immediate  future,  that  we  had  little 
time  to  indulge  in  wonderings  as  to  the  respective  fates  before  us,  and 
when,  if  ever,  we  were  destined  to  rejoin  our  Ibroea.  There  was  an 
abundance  of  tasks  awaiting  our  united  efforts  -.  the  erection  of  a  honae 
and  observatories,  the  arranging  of  all  our  properties,  and  the  mapping 
out  of  the  various  scientitic  pursuits  we  were  intending  to  take  up. 
All  hands  were,  consequently,  fully  occupied,  but  the  success  of  our 
endeavours  was  very  materially  impeded  by  the  state  of  the  weather. 
From  the  very  first  wo  were  exposed  to  severe  siorma  and  great  cold, 
and  that  in  spite  of  the  season  being  what  for  that  part  of  the  world  is 
the  height  of  summer.     Thus,  ere  it  could  be  completed,  our  magnetio 
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obeerrfttorjr  wos  blown  down,  and  one  night  all  our  Greenland  puppies, 
which  we  were  relying  upon  lor  very  esseutial  assistance,  were  frozen 
to  death. 

The  same  storm  that  played  such  havoo  with  our  preparations  and 
property  on  shore,  dealt  very  harshly,  too,  with  the  good  ship  AntaTclie, 
at  that  time  in  Braasfield  sound.  She  was  very  much  knocked  about 
and  damaged,  lost  the  best  of  her  boats,  and  only  juet  succeeded  in 
keeping  off  the  rocks  lining  the  coast.  Our  esperieoce  of  both  years 
■eems  to  prove  that  there  is  no  counting  upon  any  summer  &oni  and 
after  so  early  a  date  aa  the  middle  of  February. 

By  the  middle  of  March  we  had  made  sufficienl  progress  with  our 


labours  to  enable  me  to  set  out  on  a  boat^ expedition  dowu  Admiralty 
inlet,  partly  for  the  purpose  of  reconnoitring  our  surroundings,  and 
partly  to  establish  a  depfit,  to  he  of  service  on  coming  sledge  expeditions. 
On  the  second  night  we  were  out  a  violent  hurricane  overtook  ua,  and 
what  with  the  cold^the  thermometer  registered  zero  Fahrenheit — and 
the  heavy  sea  that  smashed  up  the  ice-Qoe  upon  which  we  bad  sought 
refuge,  we  came  very  near  destruction.  As  it  was,  we  had  to  remain 
for  twenty-four  hours  oxpoaed  to  tbe  elements,  for  to  put  up  our  tent 
was  quite  out  of  the  f^uestion.  On  the  following  day,  however,  we 
managed  to  put  out  again  into  open  water,  and  return  to  our  etarting- 
point  before  the  severe  frost  had  time  to  effectually  bar  our  passage. 

s  2 
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By  that  expedition  I  was  able  to  establish  that  Admiralty  inlet 
is  in  reality  a  channel,  brani'hing  indeed  to  the  Bouth  into  two  arms, 
wbioh  enclose  the  island  on  which  <Jape  Lochyer  ia  sitnaled.  This 
may  1>e  a  suitable  point  to  insert  a  brief  geographioal  descripttoti  of  the 
surroandings  of  onr  winter  station,  such  as  we  gradually  discovered 
them  to  be  in  the  course  of  our  stay.  The  station  was  situated  on  an 
island,  Sdow  Hill  island,  consisting  for  the  most  part  of  one  unbroken 
dome  of  ice,  named  by  Boss,  Snow  Hill.  I  made  a  thorough  study  of 
this  land-ice,  talcing  systematic  observations  with  reference  to  its  move- 
ment, registering  the  temperatures  of  different  depths,  variations  in  ita 
structure  at  different  seaaoas,  etc.  On  all  sides  the  ice  displays  a  fine 
strati fioation,  traceable  to  the  original  snow  deposit.  The  ice  forms 
one  oontiDuous  mass,  save  for  three  small  "  noonataks ;"  *  on  the  sea 
Kide  it  terminates  in  a  perpendicular  wall,  varying  iu  height  from  10  to 
100  feet ;  at  the  point  where  we  had  fiied  our  station,  however,  there 
is  a  sudden  and  abrupt  break,  the  northern  portion  of  Snow  Hill  island 
and  the  whole  of  Seymour  island  being  free  from  snow,  thus  forming 
what  is  probably  the  largest  snowless  area  existing  in  the  whole  of  the 
Antarctic  continent.  These  islands  arc  formed  of  richly  fosdliferous 
sandstones,  permeated  with  basaltic  dykos. 

The  two  islands  situated  in  Admiralty  eoaad,  Cookhuro  island  and 
Lockyer  island,  and  also  the  land  facing  them,  to  which  I  later  gave 
the  name  of  James  Ross  island,  are  mainly  formed  of  bedd  of  basalt  tufa, 
which  rest  upoa  the  same  fossiliferotis  sandstone  as  exists  in  Snow  Hill 
id  and. 

On  our  return  from  the  sledging  expedition  mentioned  above,  tbe 
winter  closed  in  upon  us,  and  for  upwards  of  half  a  year  we  were 
practically  confined  within  the  four  walls  of  our  domicile.  The  house, 
i.'onstruoted  in  Stockholm,  had  double  walls  of  boarding,  separated  by 
an  air  space,  and  lined  both  inside  and  out  with  tai'-board.  We  found 
the  accommodation  afforded  us  by  this  buildiDg  quite  adequate  to  ita 
purjwse  upon  the  whole.  In  the  middle  was  one  lurge  room  occupying 
the  whole  breadth  of  the  building,  flanked  on  either  side  by  two  smaller 
ones ;  three  of  the  latter  served  us  as  bedrooms,  with  sleeping  accommo- 
dation for  two  in  each,  while  the  fourth  was  the  kitchen.  Over  the 
whole  extended  a  large  garret.  The  space  was  limited  even  for  oat 
small  party,  bat  we  considered  ourselves  well  off,  and  oould  devote 
ourselves  to  whatever  employments  we  bad  on  hand.  Nor  did  we  tack 
for  occupation.  There  was  mapping  work  to  be  done,  astronomical, 
magnetic,  geological,  bacteriological,  and  physiological  researches  to  be 
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*  This  ii  quite  oontrary  to  the  itatemenl  of  Sic  James  Rou  {'  Voyage 
SoutUera  Beu,'  ii.  344)  Ibat  there  are  "no  projecliog  rocke  tlirough  it."    It  vould 
very  importttot  to  know  if  this  is  due  to  a  diminution  of  the  thickneaB  of  the 
that  time. 
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R,  and  observEitioDa  on  the  tides  t<.>  1>e  takeo  ;  so  that  our  time 
ion  were  fully  engroeaeJ.  First  and  forecioat  we  were  cou- 
miuvu  T>ith  the  meteorological  observationg,  which  as  a  general  rule 
were  registered  every  hour  all  through  both  day  and  night.  And  here 
it  is  fitting  to  pause  a  moment  to  oonsider  the  results  that  these  oliaerva- 
tions  led  to.  for  they  go  to  prove  that  the  climate  thut  prevaiii*  in 
that  region  mnst  be  regarded,  by  reason  of  its  unexpected  severity. 
as  possessing  an  exceplional  interest.  It  was  for  a  long  lime  assumed 
that  the  winter  in  the  south  polar  regions  was,  comparatively  speaking, 
a  mild  one,  and  even  the  eiperienoes  of  Gerlache  and  Borcbgrevink 
had  not  given  rise  to  any  supposition  that  at  a  latitude  of  only  64^'' 
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m  winter  temperature  averaging  for  the  months  of  Juna  to  August  fl'.i02), 
—21*7  0.  (— 7°Fahr.)  would  be  registered.  The  average  temperature 
for  the  whole  year  worked  out  at  —  12°  (.'.  (  +  10°  Fahr.),  approximately 
eqnivalent  to  those  of  the  Lena  valley  and  of  the  Hudson  strait  terri- 
tory, the  two  coldest  regions  at  the  same  latitude  in  the  northern 
hemisphere.  The  temperature  proved,  moreover,  to  be  lower  than  that 
noted  by  Gerlacbe  and  Hrygalski  for  more  southerly  latitudes  than  ours, 
•nd  fmly  3'^  higher  than  Borcbgrevink  found  T  parallels  nearer  the 
pole,  and  :>"  warmer  than  Scott  on  board  the  DiKcovirif  registered  at 
ftlmoet  14  panllels  further  south.  These  facts  would  seem  to  render  it 
veij  probable  that  the  southern  pole  of  masimum  cold  has  a  considerable 
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bi«s  towards  the  Atlantic  side  of  AnUrctica.  This  observation,  in 
tteelf,  may  be  fairly  deemed  to  demonstrate  the  sigai6caiice  of  an  ei- 
podition  having  lieen  organized  to  that  region  oantemporaaeooBly  with 
the  two  others  to  different  parts  of  the  Antarctic  seas. 

To  judge,  however,  of  the  characteristics  of  a  climate,  it  is  not 
sufficient  to  consider  theconditiooEof  temperatnre  alone  ;  the  conditions 
of  wind,  especially  its  force,  must  likewise  be  taken  into  account.  A 
temperature  of  from  —30"  to  —40°,  which  in  still  weather  is  by  no 
means  unpleasant,  becomes  well-nigb  unendurable  if  a  gale  is  raging. 
In  regard  to  the  frequency  of  high  winds,  I  have  no  hesitation  in 
aaserting  that  onr  first  winter  was  quite  unique.  At  all  events,  the 
Htatements  made  with  reference  to  Gerlache's,  Borobgrev ink's,  and 
Orygalski's  expeditions,  denote  that  the  average  force  and  prevalence 
of  gales  with  them  were  far  leas  than  was  the  case  with  us. 

No  words  can  suffice  to  adequately  describe  the  terrible  violenoe  of 
these  south-west  hurricanes,  which  are  accompanied  by  the  severest 
oold  ever  CEperionoed  where  we  were.  Everything  otitside  is  calm  and 
fine ;  the  barometer,  however,  is  to  be  seen  falling  rapidly,  though,  after 
a  time,  it  suddenly  slops.  On  looking  around  the  horizon,  one  then 
Iiecomes  conscious  of  a  slight  mistinees  in  the  south-west ;  then  come  a 
few  violent  gusts  of  wind,  and,  within  the  space  of  a  few  moments, 
without  any  further  interval  of  transition,  the  hurricane  is  upon  one  in 
all  its  fury.  The  atmosphere  has  become  so  thick  with  the  fine  onow- 
dnet  which  is  being  hurled  along  in  immense  clouds,  that  it  is  im- 
possible now  to  see  more  than  a  lew  paces  in  front  of  one.  The  snow 
comes  driving  through  every  chink  and  cranny,  and  settles  everywhere 
and  anywhere.  To  be  outaide  the  house  is  an  impossibility,  for  one 
cannot  proceed  against  the  wind,  which  takes  away  one's  breath,  and 
the  eharj>  crystals  of  frozen  snow  sting  one's  face  beyond  endurance. 
Bits  of  board,  wooden  boxes,  and  other  trifles,  l>ecome  the  6port  of  the 
gale  that  whirls  them  about  on  the  floor,  while  even  heavy  articles  are 
shifted  from  their  appointed  plaoes.  On  the  velocity  of  the  wind  in- 
creasing yet  more,  to  as  much  as  70  or  1*0  miles  an  hour,  the  destruction 
and  disturbance  it  causes  become  yet  more  formidable.  Stones  pelt 
upon  the  walls  of  the  house,  and  the  whole  building  is  shaken ;  when 
all  had  become  calm  again,  we  were  often  obli<,'ed  to  use  up  the  brief 
iotervals  of  fine  weather  in  searching  for  articles  that  had  been  blown 
away.  Barrels  of  bread,  big  boxes  with  all  their  contents,  one  might 
then  find  far  away  on  the  ice.  On  one  occasion  the  roof  of  the 
observatory  had  been  transported  about  lOOn  feet  through  the  air,  to 
be  then  smashed  against  the  rocks.  After  one  of  the  very  severest  of 
the  storms,  we  made  the  disagreeable  discovery  that  our  largest  boat  bad 
been  carried  along  the  shore  for  100  feet  and  demoliebed  against  the  ii 
crags,  while  the  oars  and  other  material  lay  strewn  about  on  the 
between. 
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^M  DeacriptionB  of  violent  storma  are  familiar  enough  to  the  reader  of 

^P       rejiorts  of  south  i>olar  researoh  expeditions  ;  the  novelty,  as  far  as  we 

"  were  concerned,  consiated  in  the  freiiuent  occurrenoe  and  protracted 
duration  of  the  Btorma  that  visited  ub.  The  average  velocity  of  tho 
wind  for  the   eight  winter  months  (March   to  October)  in   1902  waa 

H        :j1  feet  per  second,  which  is  probably  a  record  for  ao  cold  a  climate. 

K  We  were  worst  off  in  July  and  the  first  half  of  August,  the  tem- 

^1      (lerature  then  falling  as  low  as  -  42"^  Fahr. 

^B  From  the  middle  of  August  things  improved,  and  on  the  lt*th  we 

^H      eighted  and  acconated  for  our  liijt  seal. 

^M  In  the  middle  of  SeptL'mber  a  atroog  warm  wiml  from  thenorlh-weat 


eommenced  to  blow,  and  lusted  a  few  days ;  it  drove  the  ice  away  from 
the  laud,  and  we  began  to  imagine  that  spring  was  already  at  hand. 
The  gales  and  the  cold  returned,  however,  and  at  the  end  of  September 
«Teiything  was  as  wintry  as  ever. 

In  spite  of  its  severity,  the  winter  paused  rapidly  away,  and  we 
were  happy  enough  in  our  eurrouudings;  but  it  is  etsy  to  see  that  the 
conditions  of  the  weather  forbade  my  embarking  on  any  extensive 
ezcursiona  from  our  winter  quarters.  In  April,  July,  and  August  1 
made  a  few  sledging  expeditions,  for  the  purpose  of  investigating 
Seymour  island  and  Admiralty  Sound  inlet,  but  venturing  farther  afield 
aeemed  too  foolhardy  and  risky  to  be  thought  of. 

With  the  approach  of  spring,  however,  I  became  anxious  to  be  off. 
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at  aa  early  a  data  as  {lossible,  to  explore  the  unknown  coast  ruunuig 
sonthwardB,  and  on  September  30  we  were  at  la^t  able  to  start. 

My  oompanioaB  were  Lient.  Sobral  and  JunaseD.  According  to 
the  plan  I  had  worked  out,  I  had  hoped  to  be  able  to  extend  my 
absence  from  headquarters  to  a  period  of  fifty  or  sixty  days.  Un- 
fortunately, we  had  been  unliioky  with  the  dogs  we  had  brought  with  ns, 
and  now  the  number  available  for  our  trip  was  four  Greenland  dogs,  and 
one  of  these  we  had  brought  from  the  Falkland  islands.  It  seemed  an 
utter  impossibility  to  do  in  any  way  with  less  than  two  sledges,  and  so 
I  arranged  that  the  dogs  should  all  be  harnessed  to  the  heavier-laden 
of  the  two  sledges,  and  that  Lieut.  Sobral  and  myself  should  lead 
the  way,  dragging  the  other  aledge  ourselves.  Furthermore,  it  waa 
clear  that  it  would  be  out  of  the  question  for  ns  to  have  with  us 
sufEoient  equipment  for  so  long  a  period  as  fifty  days,  if  our  rate  of 
advance  was  not  to  be  retarded  altogether  too  much,  so  that  I  deter- 
mined only  to  take  dog-pemmican  for  three  weeks,  confidently  hoping 
that  we  should  encounter  on  our  route  along  the  coast  both  seals  and 
penguins,  which  might  serve  as  food  for  the  dogs. 

For  the  first  week  we  were  favoured  with  excellent  weather  and 
capital  ioe.  Our  rate  of  progress  was,  nevertheless,  not  equal  to  my 
expectations :  I  had  good  reason  to  observe  how  very  much  more  advan- 
tageons  it  is  to  employ  dogs  as  beasts  of  draught,  in  place  of  discharging 
that  labour  one's  self,  more  espeoially  when  it  is  desirable  to  advance 
quickly. 

The  course  we  followed  during  that  first  week  led  us  parallel  to,  but 
at  some  distance  from,  the  coast  of  an  elevated  mountainous  oountry. 
The  oosfiguration  of  it  waa  a  series  of  rugged  jagged  cicsta,  behind 
which  there  extended  a  large  ice  plateau,  fium  which  immense  glaciers 
descend,  leaving  only  the  highest  peaks  snowless. 

This  coast  territory  forms  a  conliniiation  of  the  land  discovered  by 
Laraen,  and  named  by  him  King  Oscar  II.  Land,  and  I  consider  that 
that  designation  should  be  applied  to  the  whole  ooast  tenitory  as  far 
as  to  64°  S.  lat.,  where  the  Louis  Philippe  peninsula  may  be  considered 
to  begin. 

On  Oclober  7  we  reached  Ohristeneen  island,  which  we  found  to 
consist  of  the  remains  of  an  ancient  crater.  I  climbed  to  the  top  of  it, 
and  obtained  a  capital  survey  of  the  surroundings.  A  phenomenon  was 
from  this  point  of  vantage  presented  to  the  view,  which,  so  far  aa  my 
own  experience  goes,  has  no  exact  counterpart  anywhere  else,  though  it 
is  probable  that  it  somewhat  corresponds  to  the  ice-terrace  which  is. 
terminated  by  Sir  James  Roas's  celebrated  ice-barrier.  The  islands 
known  by  the  name  of  the  Seal  islands  are  io  reality  a  species  of 
noonataks  projecting  above  a  low  level  ice-terrace,  which  at  this  latitude 
has  a  breadth  of  from  40  to  50  miles,  and  which  extends  as  far  Bonth  as 
we  have  knowledge  of,  at  any  rate,  for  more  than  one  degree  of  latitude. 
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I  the  sea  is  &n  ice-liamer  of  var^iag  altitude.  It 
nie  that  this  ice  in  part  rests  upon  land,  bat  also  in 
cipally,  covert)  a  ehsllow  sea,  and  that  it  has  been  for  the 
!  formed  i'»  liln.  Frmu  a  soientifii-  point  of  view  the  phe- 
•tfove  briefly  deecrii)ed  is  of  exceeding  interest,  though  f(>r 
rtea  at  the  time  it  presented  a  material  inconvenience,  inaa- 
>ve  had  now  to  crosi  it.  and  knew  that  we  did  not  stand  the 
<ne  of  being  able  to  replenish  our  scanty  supplies  of  food  for 
Tuean  while. 

pnshed   on,    however,   at   an   increasing    pace  as  onr  burdens 
'bed  in  natural  course,  though  the  dittioulttes  we  bad  to  contend 


with  now  1-egan  to  thicken.  A  freeh  period  of  storms  set  in,  the  tem- 
porature  sinking  to  —  aC  to  —  2.'i''  Fahr.  We  bad  the  wind  in  our  teeth, 
■ind  were  fain,  even  for  several  days  at  a  time,  to  lie  still  in  our  sleeping- 
hags  on  account  of  the  storm.  At  length,  on  Ootober  18,  we  neared 
the  land.  The  last  piece  of  onr  wav  across  was  the  worst  by  far.  Here 
the  ice  rose  ooDsiderabiy  higher,  and  was  traversed  by  Inroad  deep 
cracks,  which  we  only  suooeeded  in  crossing  with  great  danger  and 
diffionlty.  We  found  ourselves,  however,  finally  at  the  end  of  our 
troublesome  journey,  and  were  al'le  to  pitch  our  camp  in  the  shelter  of 
a  lofty  headland  that  apparently  formed  the  aouth- eastern  most  point  of 
King  Oscar  II.  Land. 

The  .very  same    night   a    hurricane    arose    that    caused    us   great 
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diecomfort.  Our  tent  was  torn  liy  the  wind,  bo  that  we  haii  the  utmost 
difScultv  in  repairing  it  in  the  dreadful  weather  aud  in  getting  it  set 
"p  again  in  a  sheltered  spot  high  up  among  the  rocks.  To  orown  our 
miBfortunes,  Jonasen  fell  down  and  injured  his  ariu  while  engaged  in 
carrying  a  liig  stone  to  help  steady  the  tent.  The  provisions  wo  had 
hronght  for  the  dogs  were  now  at  an  end,  ond  we  were  oMiged  to  share 
oiir  own  peniiuioan  with  them.  In  this  state  of  affairs,  with  a  dearth  of 
proviBions  and  the  iiroken  and  stormy  weather,  it  could  not  ^•B  con- 
sidered other  than  perilous  to  pursue  our  expedition,  and  1  resolved  that 
it  was  incumbent  upon  ub  to  make  our  way  hack  again. 

The  severe  weather  still  kept  on,  Imt  as  we  now  had  the  wind 
liehind  us,  we  ^vere  not  so  often  under  the  necessity  of  remaioing 
stalioDary  on  account  of  it.  We  covered  a  great  deal  of  gronnd  every 
day,  aud  had  already  reached  our  winter  station  ouce  more  on 
Novemiier  4. 

Our  journey  out  and  home  again  amounted  to  alraut  lOu  miles  in 
distance.  The  chief  results  we  obtained  were  the  discovery  and  the 
mapping  of  the  inner  coast-line  aa  far  eouth  as  66"  8,  lal.,  aud  also  the 
discovery  and  investigation  of  the  great  ice-terrace.  We  had,  however, 
also  carried  out  geological  and  meteorological  work  of  considerable 
interest. 

November  was  principally  devoted  to  the  pursuit  of  scientific  re- 
eearoh  work  in  the  vicinity  of  the  station,  -\t  the  beginning  of 
December  I  undertook  a  sledging  expedition  to  the  northern  portion  of 
Seymour  island,  to  study  its  geology.  The  strata  there  are  characterized 
by  the  alisonce  of  ammonites,  which  occur  in  Kuch  large  numbers  in  all 
the  older  strata  which  l^long  to  the  Sliddle  or  Upper  Cretaceous ;  I 
e  that  they  are  of  the  earlier  Tertiary  age. 

In  these  strata  I  made  two  discoveries  on  the  same  day,  and  they  are 
among  the  most  imjiortant  ol'  the  whole  expedition.  The  first  was  a 
nnml'cr  of  miscelianeous  liones  of  vertelirates  lying  scattered  about, 
principally  the  remains  of  a  peuguin,  larger  than  any  species  now 
living.  The  second  waa  a  large  number  of  tolerably  well-preserved  leaf- 
impressions  belonging  to  a  variety  of  forms.  This  discovery  proves  for 
the  first  time  that  in  the  south  poliir  regions,  as  has  long  been  known 
to  be  the  case  with  regard  to  those  round  the  north  pole,  a  warm  climate 
with  iu.tnriant  vegetation  eNiated  at  a — in  geological  sense — recent 
period,  I  had,  moreover,  been  alile  to  collect  remnants  from  the  animal 
world  that  once  inhabited  thai  iincient  continent. 

Now  the  time  arrived  when  we  began  seriously  to  look  for  theretam 
of  the  gooil  ship  AiiUirvlif  to  carry  ub  away  from  onr  voluntary  isolation. 
What  a  weary  time  of  waiting  and  eicpecting  that  was  destined  to  be  I 
The  weather  was  cold,  with  fog  and  gentle  winds.  Now  there  came  no 
gales  to  assist  in  breaking  up  and  dispersing  the  ice.  Our 
time,  spent  at  that  spot  '1"  north  of  the  polar  line,  vras  the  coldest 
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known  up  U)  that  time.  The  British  expedition,  which  was  14  pamlleU 
farther  south  at  the  time,  experienced  a  stili  grt^ater  degree  of  odd. 

There  were  some  small  leads  in  the  ice  and  a  water-aky  in  the  north, 
)>ut  no  oyea  ohatinel  that  would  admit  of  a  vessel  findiug  its  w»y  to  us. 
Conaeq neatly  we  nevei'  l>eeame  really  anxious  at  the  non-appearance  of 
the  Aiitarrlic,  and  never  thought  liut  that  she  would  eventually  reach  us. 
And  well  it  was  that  none  of  ue  were  able  to  surmise  what  a  fateful 
drama  was  lieing  enacted  <turing  those  weeks  of  waiting  almost  within 
sight  of  our  station 

.\t  the  lieginning  of  Fehruary  there  was  a  aufiicient  amount  of  open 
water  along  the  shore  ibr  us  to  get  by  tnaat  to  Seymour  island  to  kill 
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aome  penguins  for  our  needs  in  view  of  the  coming  winter.  The  task 
of  slaughtering  these  strange  creatures  is  by  no  means  a  pleasant  one, 
l)j  reason  of  the  resemMaiice  they  bear  in  behaviour  to  human  beings, 
and  from  the  circumfstam.e  that  by  degrees  one  comes  to  regard  them 
almost  as  companiona  in  the  solitude  of  those  regions.  We  had,  how- 
ever, no  choice  in  the  matter.  We  accounted  Ibr  some  400,  but  they  had 
almost  entirely  disapi^ared  by  the  time  the  relief  came. 

M'b  also  killed  at  the  same  time  all  the  seals  wo  could  get  within 
RRch  of,  partly  to  use  their  blubber  as  fuel,  and  partly  for  the  sake  ol 
providing  our  dogs  with  food.  Experience  showed  us,  moreover,  that 
we  could  oonaume  seal-flesh  with  considerably  greater  relish  than  the 
h»rd  and  dry  flesh  ol*  penguins. 
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id  already  ^H 
ice  more,  ^H 
t  we  were       ^ 


th  M(*  mI'Mlft  ol  Fahmftry  heavy  galee  and  intense  oold  had 
Mi  (A,  itlpt  v»rx  itlinrtly  wo  had  winter  all  around 
f  miH  MMt  IwraapMk  about  the  winter;  I  wiH  onlymenlioD  that  we  were 
Vfff  >  ^lly  iMvnfiied,  and  that  we  realized  that  the  value  of  our  observa- 
liaWM  w«mM  t>*  TBrk'  materially  enhanced,  now  that  we  had  a  ohance  ol 
fM^MMfinK  tb«in  all  over  again.  We  naturally  often  wondered  how 
#Sf  ttM*r  esif«ditiona  were  fariDg,  and  almoHt  hoped  that  they  too  had 
■Miieil  to  tarry  by  reason  of  the  iee,  for  the  sake  of  thereby 
a  new  series  of  obeervatioDB  from  tbeir  localities  likewise.  A 
!i  uf  our  results  and  those  of  the  British  expedition  should  be 
y  int«reiting,  and  not  less  ao  one  between  ours  and  those 
r«giat»nt4)  by  Kir.  Bruce  at  a  spot  so  close  to  where  we  were. 

W«  found  the  first  months  the  most  trying,  when  the  long  period  of 
ilftrkncMN  wa«  before  na  to  be  looked  forward  to  ;  our  isolation  and  tbe 
iiBioert«inty  as  to  what  awaited  ne  were  what  occasioned  na  the  greatest 
anxiety. 

As  the  spring  once  more  came  round,  I  started  off  again  on  a  sledging 
trip,  this  time  to  explore  the  unknown  parts  north  of  our  station. 
I'rofiting  by  experience,  I  determined  on  this  occasion  to  take  only  so 
much  aa  the  dogs  could  manage  to  draw.  To  that  end,  1  contented 
myBell'  with  only  one  companion.  After  one  unsuccessful  start,  when 
our  tent  was  torn  by  the  wind,  we  got  off  on  October  4.  After 
passing  Admiralty  sound,  we  turned  northwards  into  an  inlet  we  bad 
diiscovered  tbe  year  hel'ore.  The  landscape  we  then  bad  in  front  of  us 
wa«  of  a  grand  description  :  to  the  west,  the  northernmost  part  of  King 
Uscar  Land,  displaying  the  same  bold  and  sharp  outlines  of  mountains 
aa  we  bad  observed  further  south  ;  then  furilier  on,  the  hitherto  UU' 
known  southern  edge  of  Louis  Philippe  Land  ;  to  the  east  rises  the 
majestio  form  of  Mount  Haddington,  with  its  even-surfaced  ice-slopes  of 
opaque  blue.  Aa  we  progressed,  it  became  more  and  more  apparent  that 
my  primary  supposition  had  been  a  correct  one,  and  that  we  were  now 
in  a  channel  affording  a  through  waterway,  the  land  situated  on  our 
right  hand  consisting  of  islands.  Thia  remarkable  channel,  to  which  L 
gave  the  name  Crown  Prince  Guataf  channel,  derives  its  chief  interest 
from  the  analogy  it  bears  to  the  deep  depressiona  on  the  eastern  side 
of  the  South  American  Cordilleras,  where,  moreover,  the  formation  of 
the  mountains  on  either  hand  resemblea  that  which  L  found  to  prevail 
here. 

The  passage  through  the  channel  occupieil  us  about  a  week  ti> 
accomplish.  On  October  12  we  had  at  length  reached  its  eastern  ex- 
tremity. We  wore  proceeding  rapidly  on  our  way,  when,  under  a  high 
and  precipitous  rock  on  the  shore,  we  anddenly  caught  sight  of  a  couple 
of  black  objects  of  strange  appearance.  They  were  not  seals ;  but  what 
were  they  ?  My  first  idea  was  penguins,  of  which  we  had  not  seen 
that  year;  but  they  were  too  large,  and  they  moved  about,  too, 
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a  Btracge  manner.  I  applied  my  glaaa  Vt  my  eye,  and  at  once  made 
out  that  they  were  human  beings. 

Never  before  have  I  eiperieuoed  auoh  emotions  as  tbis  diaoovery 
brongbt  surging  upon  me.  To  come  upon  hnman  beings  in  this  desert 
vrildemese,  and  for  us,  wliu  for  a  period  of  twenty  montlis  had  been 
fain  to  content  onrselTea  with  our  own  aociely !  And  who  in  the  world 
could  they  be?  Wild  euppoaitione  caue  before  my  mind  in  rapid 
^acoession,  only  to  be  rejected  as  soon  as  entertained,  eaob  seeming 
in  turn  more  impoesible  and  unlikely  than  its  predeoeseor. 

The  figures  had  likewise  noticed  us,  and  now  both  parties  set  off 
towards  each  other.  The  nearer  wo  approached  tliem,  the  greater 
became  my  astonishment.     The  sight  which   [ireteiited  itatilf  to  my 
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Astonuded  gase  was  that  of  two  men  who  were  black  from  head  to 
foot,  having,  moreover,  long  black  hair  hanging  down  over  their 
ehonlderB,  and  black  bushy  bearde.  What  rendered  thorn,  if  anything, 
still  more  unrecognizable  was  the  wooden  eye-maeks  which  they  had 
probably  invented  themselves  as  a  substitute  for  snow-goggles.  The 
only  thing  about  them  that  seemed  to  betray  a  certain  degree  of 
civiliEatioQ  was  their  skis.  A  feeMe  "  Hurrah  ! "  from  them  as  we 
drew  closer  showed  that  the  meeting  with  ua  was  a  source  of  delight 
to  them. 

It  was  not  until  we  had  greeted  them,  and  they  had  told  ns  their 
names,  that  1  realized  who  they  were — none  other  than  two  of  my  own 
fellow -voyagers  in  the  Antarctic,  viz.  Dr.  J.  O.  Anderaeon  and  Lieut. 
l>nee.  They,  together  with  one  other  member  of  the  party,  had  left 
the  vessel  during  the  preceding  summer  to  attempt  to  effect  a  junction 
with  us,  and  now,  after  a  winter  spent  in  solitude,  were  again  on  their 
way  Ui  our  station. 

It  would  be  impoBsible  for  me  to  find  words  to  describe  my  thoughts 
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at  that  moment,  as  I  listened  to  that  bare  explanation  of  wlio  and 
what  those  strangS'looking  creatures  were.  Surprise,  amazement,  and 
ouriosity  soon  yielded  place  to  keen  and  heartfelt  sympathy  within  me, 
as  I  realized  as  in  a  moment  what  these  poor  fellows  had  had  to  endure. 
There  waa,  indeed,  every  reason  for  feelings  of  surprise  and  amazement 
to  (.'Ome  npon  me.  I'uring  the  long  months  of  our  isolation,  it  was 
natural  enough  that  I  should  picture  to  myself  the  first  meeting  with 
representatives  of  the  human  family.  But  iu  all  my  imaginings  such  a 
contingency  had  sever  presented  itself  that  I  should,  on  that  occasion, 
play  the  part  of  the  rescuer  of  individuals  who,  to  all  appearances, 
belonged  to  one  of  the  lower  types  of  men  that  live  in  the  natural  state, 
and  who,  indeed,  in  many  particulars  had  been  oonstrained  to  adopt  the 
modes  of  life  of  such  beings. 

We  now  hastened  back  to  the  point  from  which  our  two  strange 
friends  had  come  upon  catching  eight  of  na,  and  on  shore,  beside  their 
tent,  we  found  the  third  member  of  their  contingent,  Grunden,  one  of 
the  Anlari-tif's  sailors,  busy  preparing  their  dinner.  It  was  notqnite  bo 
simple  a  matter  as  might  be  supposed  getting  there,  for  our  dogs  took 
fright  at  the  forbidding* looking  blaok  figures,  and  were  ready  for 
bolting  in  any  and  every  direction  but  the  one  we  desired.  They  were, 
however,  at  length  reduced  to  tamo  obedience,  and  on  arriving  we 
pitched  our  tent  alongside  the  other  one.  We  determined,  further,  to 
remain  at  the  spot  for  the  night,  that  we  might  celebrate  the  strange 
meeting  as  best  we  could  with  the  means  at  our  disposal,  and  find  time 
besides  to  eichange  news  of  how  each  party  had  fared  since  our 
separation. 

By  degrees  we  elicited  the  aoconnt  of  their  doings.  As  Dr.  Andersaon, 
in  the  February  issue  of  the  (Icoi/raphical  Journal,  has  already  published 
some  information  with  regard  to  his  and  his  companions'  experienoeB, 
it  will  not  be  needful  for  me  to  do  more  than  give  an  outline  of  the 
same.  During  the  first  winter  the  Antarctic  had  been  very  suooeaaful 
as  regards  scientitio  wort,  and  had  collected  many  valuable  results. 
At  the  beginning  of  November,  1902,  the  vessel  left  Tierra  del  Fuego, 
full  of  the  most  hopeful  anticipations  for  what  lay  before  them.  But 
Fate  had  determined  otherwise.  While  they  were  still  uonifiderably 
north  of  the  South  Shetland  islands,  they  encountered  pack-ice,  which 
they  had  great  difficulty  in  making  their  way  through.  Branefield 
strait  and  Orleans  channel,  on  the  other  hand,  were  almost  clear  of  ice, 
and  there  they  spent  a  couple  of  weeks,  which  were  very  agreeable  and 
fruitful  of  results.     At  the  beginning  of  December  they  pursued  their 


voyaf 


V  bound  direct  for  their  destination,  our  winter  station,  that 


they  might  bring  us  away,  and  so  accomplish  the  object  of  their  mission. 
The  distance  that  separated  them  from  our  station  was  so  short  that, 
had  the  conditions  of  the  ice  been  as  in  the  year  before,  they 
have   reached    ua   in   twenty-four    hours.      As    soon    as   they 
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Antarctic  sound,  they  found  the  whole  of  the  Erehus  and  Terror  gulfs 
filled  with  ice,  with  hardly  a  fissure  in  it.  An  attempt  to  go  round 
Joinville  island  proved  nnsuccessfal,  and  on  their  return,  at  Christmas- 
time, to  Antarctic  sound,  the  ice  was  as  solid  as  ever. 

It  was  at  this  time  that  Dr.  Andersson  formed  the  brave  resolve  to 
try  and  make  his  way  to  our  station.  They  landed  in  a  small  bay  on 
the  western  shore  of  the  Antarctic  strait  on  December  29;  the  bay 
was  Bobeequently  christened  the  Bay  of  Good  Hope.  They  at  once 
started  off  on  their  march,  but  soon  found  that  the  state  of  the  ice  at 
that  time  of  the  yeari  was  such  as  to  preclude  so  long  a  journey,  and 
they  were  forced  to  return  to  their  starting-point,  there  to  await  the 
return  of  ihe  Antarctie.  Their  wait  proved,  however,  long  and  fruitless ; 
they  were  never  to  see  the  vessel  again.  At  first  they  worked  away 
eagerly  at  investigating  the  neighbourhood  from  a  scientific  point  of 
view,  and  it  was  at  this  time  that  Andersson  came  upon  a  well-preserved 
fossil  flora  from  the  Jurassic  Period,  which  proves  that  the  vegetation 
here  at  that  time  was  the  same  as  that  of  India.^ 

As  the  summer  gradually  passed  away,  and  they  saw  no  sign,  they 
began  to  be  uneasy,  and  commenced  to  prepare  for  the  coming  winter 
by  collecting  provisions,  and  by  erecting  a  hut  of  stone.  The  hut  was 
constructed  in  the  following  manner:  round  and  about  their  largest 
tent  they  built  a  thick  stone  wall,  and  over  the  whole  they  placed  a 
piece  of  tarpaulin.  The  abode  was  thus  provided  with  double  walls, 
and  when  the  snow  came  and  heaped  itself  all  round,  they  were  able  to 
keep  np  an  average  temperature  inside  of  but  little  below  freezing-point. 
They  used  seal-blubber  as  fuel,  making  the  fire  in  a  large  preserved- 
meat  tin,  without  employing  any  wick;  by  practice  they  acquired 
considerable  skill  in  the  art  of  firing  by  those  means.  They  partook  of 
a  small  portion  of  bread  every  day,  and  a  cup  of  a  brown  liquid,  supposed 
to  represent  coffee;  they  indulged  themselves,  besides,  in  preserved 
meat  or  fish  once  or  twice  every  week,  but  otherwise  their  sustenance 
was  derived  from  the  flesh  of  seals  or  penguins,  boiled  in  sea  water 
instead  of  salt. 

The  part  of  their  lot  they  found  hardest  to  bear  was  the  protracted 
ocmfinement  through  the  long  stormy  winter ;  they  had  often  to  remain 
lying  in  their  sleeping-bags  for  several  days  in  succession  without  any 
light,  and,  moreover,  without  anything  to  read,  had  they  been  able  to 
see.  The  winter  passed  wearily  away,  and  with  the  advent  of  spring 
they  began  to  get  in  trim  once  more  for  a  sledging  trip  to  our  station. 
The  stores  they  had  carefully  treasured  up  were  produced,  but  they 
had  only  one  sail-needle  between  them,  and  they  had  to  take  it  in 


*  According  to  Prof.  Natborst,  these  foBsils  agree  pretty  well  iffith  those  from  the 
Upper  Gtondwana  series  in  India ;  also  with  those  described  by  Kurtz  from  the  province 
of  Xenquen,  in  the  Argentine  Bepnblic. 
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turns  to  have  the  use  of  it  fur  the  repairing  of  their  variouB  garmeDts. 
They  set  forth  on  September  2li,  and  here  we  had  met  in  this  marvelloiu 
fashion  out  upon  the  ice. 

With  rapid  marohes  we  now  hurried  back  to  Snow  Hill,  chooeing  b 
passage  farther  inland,  that  forma  a  connecting  link  between  Crown 
Prince  Guataf  ohanuel  and  Sidney  Herbert  bay.  Our  return  was, 
naturally  enough,  the  signal  for  great  rejoicing  among  those  we  had  left 
behind.  On  finding  ourselves  at  home  again,  we  at  once  recommenoed 
with  fresh  eagemees  onr  scientific  avocations,  and  not  a  day  paaaed 
withont  some  of  our  party  being  absent  on  exploration  bent.  Dr. 
Andersson  and  myself  spent  most  of  our  time  on  Seymour  island, 
collecting  specimens  from  its  rich  strata  of  fossils.  We  had  never 
enjoyed  sncb  beautiful  weather  as  now  since  we  first  arrived  in  those 
regions.  The  sea  further  out  was  almost  clear  of  ice,  and  it  was  not 
^vitbout  a  degree  of  anxiety  that  we  contemplated  the  posaibility  of  our 
labours  being  cut  short  prematurely  by  the  expected  arrival  of  the 
rescne  expedition.  Uut  up  to  that  time  we  had  not  relinquished  the 
hope  that  it  wonld  be  the  Antarctic  herself  that  would  come  to  carry 
us  off,  and  in  that  case  wb  should  be  able  to  look  forward  to  a  sammer 
of  busy  occupation,  yielding  valuable  results. 

On  November  ft,  when  two  of  our  parly  were  absent  egg-ool  lee  ting, 
and  the  rest  of  us  were  at  home  at  the  station,  some  one  entered  my 
apartment  and  informed  me  that  there  were  some  people  to  be  seen  out 
on  the  ice ;  "  but,"  he  added,  "  it  looks  as  though  there  were  four  of 
them."  The  excitement  that  ensued,  when  the  telescope  confirmed  this 
supposition,  is  easier  imagined  than  described.  We  all  hurried  out, 
helter-skelter,  and  down  on  to  the  ice,  to  welcome  the  new-oomsrs,  who 
we  judged  could  not  well  be  any  others  than  members  of  the  Antarctie'i 
contingent,  since  it  was  as  yet  too  early,  as  we  calculated,  for  any 
vessel  to  have  reached  us  from  Europe. 

What  by  rights  should  have  been  the  most  joyous  moment  in  the 
whole  history  of  onr  jonmey  was  turned,  at  a  blow,  into  the  most 
sorrowful  and  melancholy,  on  our  learning,  from  the  two  foreign 
officers  before  us,  that  no  news  had  come  to  band  of  the  Aularctie  or 
her  crew.  This  intelligence  was  such  a  shook  to  me,  that  1  stood 
rooted  to  the  spot,  as  one  paralyzed.  I  could  not  but  own  to  myself 
that  the  chances  of  ever  seeing  our  comrades  again  were  exceedingly 
remote. 

The  officers  we  were  confronted  by,  who  had  such  gloomy  tidings 
to  bring  ua,  were  Gaptaiu  Irizar  and  one  of  the  officers  on  board  the 
Argentine  frigate,  the  Uruijua;/.  They  had  made  the  expedition  for  onr 
sakes,  and  now  invited  us  to  accomjiany  them  home.  Throngh  them 
we  learnt  of  the  Swedish  expedition,  under  command  of  Captain  Gylde 
also  despatohod  to  onr  relief.  The  Uruguai/,  however,  had  brought  : 
letters  or  official  communications  for  us. 
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The  circa mstances  being  as  above  related,  there  was  praotically 
nothing  for  aa  to  do  but  •gratefully  to  accept  the  proffered  taeaos  of 
returning  to  civilized  parts  of  the  Earth.  The  day  passed  quickly,  and 
towards  evening  the  Argentine  contingent  returned  to  their  vessel. 
That  they  might  lose  no  nDDeoessary  time  on  the  way,  I  instmcted 
JoDBsen  to  pnt  the  dogs  into  the  sledge  and  drive  them  across.  Later 
in  the  evening  we  were  each  and  all  of  us  silently  and  thoughtfully 


busy  at  work  in  our  honse,  I  myself  being  ownpied  with  the  report  I 
!  was  intending  to  leave  behind  us  iit  Seow  Hill  for  the  guidance  of  the 
Swedish  Belief  Expedition,  containing  suggestions  as  to  the  best  means 
of  endeavouring  to  disoover  the  fates  of  oar  comrades  on  the  Aniarctie, 
when  suddenly  the  dogs  outside  began  to  howl  fiercely. 

The  noise  led  to  one  of  the  party  going  to  the  door  to  look  out,  and 
on  returning  he  announced  that  there  were  some  people  down  on  the 
ioe.  I  at  once  framed  and  announced  the  supiiosition  that  it  was 
merely  Jonasen  coming  back,  and  that  Captain  Irizar  had  sent  some  of 
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his  crew  with  him  to  render  us  aBaistanoe  in  paoking  np  our  goodei  ami 
belongings,  We  were  all  ao  engrossed  io  what  we  were  doing,  that  we 
never  even  tronbleil  to  eee  if  it  was  go  or  not.  Tlien,  however,  such 
a  long  pause  ensned,  without  anything  further  being  heard,  that 
evootuallj  Bodman  got  up  to  make  certain  as  to  what  was  going  on. 
All  of  a  sudden,  we  were  startled  to  hear  from  without  wild  yells  and 
cries  and  hurrahs,  among  which  the  only  diBtinct  words  we  were  able 
to  catoh  were  "  Lareen,  Larsen."  We  all  instantly  now  left  our  several 
tasks  with  one  ado  and  made  for  the  open — and.  lo  and  behold  1  whom 
should  we  Bee  standing  on  a  knoll  in  the  wondrous  half-light  of  an 
Antarotio  summer  night,  bnt  Captain  Larsen  himself  and  five  of  hie 
men,  weathered  of  feature  and  disreputable  of  garb,  but  sound  and  well 
of  body  and  limb. 

After  an  absence  of  ulraoBt  two  years,  here  they  were  again— turned    , 
up  in  the  middle  of  the  night  succeeding  the  very  day  upon  which  t 
had  received  intelligence  causing  us  to  despair  of  ever  seeing  them 
again  ;  they  had  at  length  reached  us  at  the  very  juncture  when  relief 
and  rescue  were  offered  ub,  in  which  they  too  would  now  be  able  to 

In  course  of  time  we  obtained  from  them  the  details  of  what  they  I 
had  experienced  and  gone  through  duiing  the  period  that  had  elapsed 
since  they  put  Andersson  and  bis  companions  ashore  to  make  their  way 
to  ua.  They  had  first  tried  to  circumnavigate  Joinville  island,  but  had 
very  soon  got  stuck  fart  in  the  ice.  Vi'iih  persistent  energy  they  had 
nevertheless  held  to  their  oourse,  and  had  succeeded  in  making  some 
advance,  so  that,  by  dint  of  availing  themselves  of  every  opportunity 
that  presented  itself,  they  had  ultimately  got  approximately  on  to  a  ' 
level  with  our  station,  and  by  help  of  the  telescope  had  been  able  to  I 
distinguish  the  low  hills  in  our  vicinity.  It  was  then  misfortune  over- 
took them.  For  several  daj-s  the  vessel  was  wedged  fast  in  the  ice, 
drifting  they  knew  not  where,  owing  to  the  snow-mist  that  prevailed 
all  the  time. 

On  January  10  a  violent  gale  from  the  south  arose  and  oompresaed 
the  ice  in  tbo  Erebus  and  Terror  gulfs.  The  ice-blooka  were  piled  ' 
higher  and  higher  all  around  the  long-suffering  vessel;  the  stern  was 
forced  upwards  more  than  -1  feet.  Then  there  came  a  huge  block  of 
ice,  loftier  than  the  others,  and  with  a  long  projectiag  ice-foot  under 
the  surface  of  the  water.  This  monster  struck  the  ship  from  beneath 
and  broke  the  keel,  tore  up  the  bottom  planking,  bent  the  propeller- 
shaft,  and  so  severely  compressed  the  after-part  that  its  timbers  gave 
way  and  let  in  floods  of  water.  The  condition  of  the  vessel  and  of  those  ' 
who  manned  her  was  now  become  desperate.  All  the  pumps  were 
brought  into  requisition,  and  everything  was  made  ready  for  leaving 
her  at  the  shortest  notice,  if  need  arose. 

The  end,  however,  was  not  to  be  yet.      For  upwards  of  a  month 
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efforts  were  made  persistently  and  continuously,  both  day  and  night,  in 
the  first  place  to  get  the  vessel  off  the  ice  that  had  rammed  her,  and  to 
stop  the  leak  as  sacoessfally  as  might  be,  and  subsequently  to  escape 
fiom  the  drifting  ice,  andy  if  all  came  to  all,  to  run  the  vessel  on  to 
some  shore,  where  her  furniture,  the  food,  and  the  collections  might  be 
brought  into  safety.  All  in  vain,  however.  It  proved  impossible  to 
use  the  engine,  and  with  sails  alone  the  ship  was  unmanageable  in 
waters  so  crowded  with  ice.  Finally,  on  February  12,  it  became  clear 
that  all  hope  was  at  an  end.  The  vessel  was  moored  to  an  ice-floe, 
everything  that  might  come  in  useful  was  transferred  from  her  on 
to  the  floe,  the  Swedish  flag  was  hoisted,  the  mooriugs  were  let  go, 
luid  all  stood  silently  watching  how  the  gallant  ship,  that  had  braved 
so  many  hard  tussles  with  hustling  ice  and  boisterous  waves  in  polar 
seas  both  north  and  south,  slowly  and  solemnly  sank  into  her  watery 
grave. 

They  now  resolved  to  make  for  Faulet  island,  which,  besides  being 
the  land  nearest  to  their  temporary  refuge  on  the  ice-floe,  had  also  the 
reputation  of  being  well  supplied  with  both  seals  and  penguins.  The 
distance  that  separated  them  from  the  island  was  not  more  than  25 
miles,  yet  it  took  them  no  less  than  16  whole  days  and  nights  to  reach 
it,  though  they  laboured  to  the  very  utmost  of  their  strength  the  whole 
time.  Three  large  boats  and  an  exceedingly  heavy  consignment  of  goods 
had  to  be  dragged  along  across  very  uneven  ice  ;  occasionally  they  had 
to  cross  drifting  floes  at  the  mercy  of  the  currents.  The  worst  part  of 
it  was,  that  the  whole  sheet  of  ice  was  in  motion,  so  that  it  happened 
sometimes  that  they  were  drifted  out  during  the  night  a  greater 
distance  than  they  had  succeeded  in  advancing  during  the  day. 

At  last,  on  February  28,  they  arrived  at  an  open  lead  under  the 
shore.  The  boats  were  hastily  stocked  with  everything  they  could 
carry,  while  the  remainder  of  the  cargo  was  piled  up  on  the  ice.  In 
that  manner  they  succeeded  in  setting  foot  upon  shore.  They  were 
intending  on  the  following  day  to  row  out  and  fetch  the  pile  of  posses- 
sions they  had  left  on  the  ice,  but  unfortunately  daring  the  night  a 
gale  sprang  up,  which  dispersed  the  ice  in  all  directions,  and  they  had 
to  rest  content  with  having  saved  themselves  and  the  few  things  they 
had  had  with  them. 

Now  they  were  obliged  to  turn  their  attention  to  using  the  brief 
period  of  good  weather  that  still  remained  to  such  profit  as  to  provide 
themselves  with  a  dwelling-place  and  with  food  before  winter  set  in.  A 
house  was  erected  with  double  walls  of  stone,  and  with  a  roof  consisting 
of  a  couple  of  sails  and  some  sealskins.  Penguins  there  were  great 
quantities  of,  but,  unluckily,  the  seals  were  not  so  plentiful,  and  their 
paucity  was  a  serious  matter,  as  they  were  so  badly  needed  to  yield 
blubber  for  fuel.  It  is  an  important  thing  to  bear  in  mind  that  for 
purposes  of  heating  the  penguins  are  totally  useless.     By  reason  of  theii 
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ti&Titig  such  a  aoanty  stock  of  fuel,  they  were  reduced  to  only  cooking 
oiice  a  day  thtougliont  the  winter. 

Time  passed  but  slowly  for  them  under  such  trying  eiromnstaaces, 
with  80  many  'hardships  to  endure,  and  their  spirits  were  naturally 
still  further  depressed  when  one  of  their  number,  the  young  sailor 
W'enersgaard,  fell  ill  with  some  affection  of  the  heart,  to  which  he  very 
fihortly  aftei^vai'ds  succumbed.  In  the  8omi>re  darkness  of  the  depth  of 
an  Antarctic  winter,  he  was  laid  to  hia  rest  i>eneath  a  stone  oaim  upoo 
the  shore. 

But  I  will  not  stay  to  desorjlio  in  detail  the  nneventfulnesB  of  that 
long  and  weary  winter  existence,  but  will  rather  pass  on  to  the  return 
of  activity  with  the  approach  of  spring.  When  the  sun  made  its  re- 
appearance and  liegan  bydogrees  to  climb  higher  and  higher  in  the  eky 
as  day  followed  day,  the  penguins  returned  upon  the  scene,  and  tho 
monotonous  world  around  woke  to  fresh  life.  The  first  eggs  that  were 
available  afforded  an  immense  treat  and  were  duly  appreoiated.  By  the 
close  of  October  the  ice  had  disappeared  to  such  an  extent  that  a  boat 
could  lie  launched.  Laraen  at  once  set  off  for  our  station,  where  he  had 
turned  up  just  at  the  right  moment, 

Amicl,  and  in  spite  of,  all  the  diffioultiea  that  their  position  entailed, 
they  hud  nevertheless  carried  out  a  number  of  scientifio  tasks,  as  was  the 
case,  too,  at  Dr.  Andersson's  station.  Of  special  interest  are  the  meteoro- 
logical readings  which  they  registered,  from  the  fact  that  they  form 
so  valuable  a  link  l)etween  those  taken  contemporaneously  at  Snow 
Kill  and  in  Scotia  bay.  In  spite  of  the  short  distance,  the  average  tem- 
perature on  Paulet  island  seems  to  be  several  degrees  higher  than  at 
Snow  Hill. 

There  now  remained  nothing  for  us  to  do  but  to  make  all  haste  to 
get  ready  for  embarking  on  Iward  the  Uiuijuaij,  so  that  she  might  pro- 
ceed to  Paulet  island  and  bring  off  those  of  his  crew  whom  (.'aptain 
Larsen  had  left  I'Chind  there.  In  the  afternoon  of  November  10  we 
took  leave  of  the  spot  where  we  had  spent  suoTi  a  long  time.  Onr 
feelings  were  not  exclusively  those  of  joy  and  happiness  at  lieing 
privileged  once  more  to  return  to  our  friends  and  relativesat  homo;  wo 
could  not  altogether  repress  sensutioDS  of  melancholy  and  regret  at 
parting  with  the  home  we  bad  called  our  own  so  long. 

In  the  bustle  of  getting  ready  to  depart,  I  had  not  found  time  for 
any  sleep  for  a  couple  of  nights,  and  the  fiist  ou  board  was  of  brief 
duration,  for  I  was  anxious  not  1o  miss  the  impression  that  the  approach 
to  Paulet  ifclanil  affords.  We  rounded  the  last  headland  and  came  in 
sight  of  the  island  at  about  4  o'clock  on  a  brilliant  summer's  moming, 
with  the  sun  just  risinj;  in  the  south-east.  All  of  a  sudden  the 
iiuwonted  sound  of  the  vessel's  steam-whiatle  rings  upon  the  ears.  Its 
effect  is  almost  i  mutant  an  eous,  for  we  can  observe  how  our  long-lost 
comrades,  twelve  in  number,  who  were  doubtless  lying  dreaming  of  the 
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longed-for  relief  which  they  thought  yet  so  far  away,  oome  hurrying 
out  of  the  heap  of  stones  whioh  had  constituted  their  abode,  to  find  out 
whence  the  strange  and  all-but-forgotten  noise  comes  from,  before  they 
are  willing  to  allow  wild  hopes  to  arise  in  their  breasts. 

A  few  hours  later  we  were  all  collected  on  the  deck  of  the  Uruguay, 
and  a  week  afterwards  were  walking  about  in  the  verdant  forests  of 
Tierra  del  Fuego,  with  butterflies  flitting  around  us,  flowers  blossoming 
at  our  feet,  and  birds  singing  above  our  heads.  On  November  23,  the 
telegraph  from  Santa  Cruz  was  able  to  convey  the  news  of  our  safety 
and  rescue  to  those  at  home. 

It  now  only  remains  for  me  to  touch  upon  the  scientific  features  of 
bur  expedition.  The  time  at  my  disposal,  however,  does  not  allow  me  to 
attempt  to  give  a  comprehensive  survey  of  our  results,  more  especially  as 
reference  has  been  made  in  the  foregoing  narrative  to  the  kinds  of  work 
we  were  engaged  upon  from  time  to  time  and  in  our  several  localities, 
and  also  as  I  have  already  found  occasion  to  deal  with  several  points  in 
connection  with  our  work  in  the  February  issue  of  the  Geograjjhical 
Journal. 

Besides  the  extensive  researches  carried  out  in  South  Georgia,  and 
also  in  the  Falklands  and  Tierra  del  Fuego,  as  well  as  in  the  seas  around 
and  between  those  pieces  of  land,  and  in  addition  to  the  meteorological 
and  magnetioal  work  pursued  with  regularity  at  our  stations  during 
two  years,  the  interest  of  which  I  need  hardly  dwell  upon  in  this 
assembly,  the  chief  significance  of  the  work  of  our  expedition,  geo- 
graphically, lies,  I  take  it,  in  the  circumstance  that  we  had  an  opportunity 
of  studying  the  whole  of  the  di6trict  in  its  separate  zones  so  completely, 
that  it  should  now  be  possible,  not  only  to  establish  a  detailed  comparison 
between  it  and  the  American  continent,  but  also  to  obtain  a  definite 
starting-point  for  all  future  Antarctic  research  work  in  that  hemisphere. 

The  whole  of  the  mainland,  and  the  majority  of  the  islands  lying 
nearest  to  it,  have  been  mapped  from  the  66th  parallel  of  south  latitude 
and  in  connection  with  the  area  investigated  by  the  Belgian  Expedi- 
tion. Furthermore,  the  seas  that  encompass  those  lands  have  been 
studied  as  regards  their  hydrography  and  their  biology.  Of  our  more 
detailed  work  the  geological  researches  must  be  regarded  as  the  most 
important. 

The  discovery  of  two  fossil  floras,  one  from  the  Jurassic  period  and 
one  Tertiary,  and  the  finding  of  richly  fossiliferous  marine  deposits  from 
both  Cretaceous  and  Tertiary,  lend  a  unique  interest  to  this  region, 
whioh  will  scarcely  be  surpassed  by  any  other.  If  it  is  also  remembered 
how  favourable  is  the  position  which  the  region  occupies,  and  what 
possibilities  arise  from  the,  comparatively  speaking,  extensive  areas  to 
be  found  here  that  are  free  from  snow,  it  can  scarcely  be  doubted  that 
future  expeditions  will  also  here  find  plenty  of  scope  for  investigation 
and  research. 
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Before  the  reading  of  the  paper,  the  Presidekt  said :  We  have  the  yery  great 
pleasure  this  eTeniog  of  welcoming  among  us  a  yery  distiDguished  SwedUh  geo- 
grapher who  has  lately,  after  suffering  great  hardships  during  oyer  two  years, 
returned  home,  bringing  with  him  a  yery  rich  baryest  of  scientific  results.  A 
little  oyer  two  years  ago  we  wished  him  **  (rod  speed,"*  and  hoped  to  haye  Been 
him  again  in  another  year  and  a  half,  but,  owing  to  the  destruction  of  his  ship  and 
to  other  fatalitie8,lhe  had  to  pass  a  second  winter  in  that  terrible  climate,  enabling 
him  to  perfect,  to  some  extent,  the  scientific  results  which  he  has  brought  home» 
and  which  you  will  find,  when  he  addresses  you,  are  of  exceptional  importance.  I 
now  request  Dr.  Otto  Nordenski5ld  to  address  the  meeting. 

After  the  reading  of  the  paper,  the  Pbebidekt  said :  His  Excellency  the  Ifimster 
of  Sweden  and  Norway  will  kindly  address  a  few  words  to  the  meeting  on  the 
subject  of  this  paper. 

The  Swedish  Mikistee  (Baron  de  Bildt):  The  kind  reception  extended  in 
this  country  to  my  gallant  and  distinguished  countryman  Dr.  Otto  Nordenskiold 
will,  I  am  sure,  awaken  in  our  Swedish  country  a  most  sympathetic  response. 
Our  satisfoction  at  the  way  Dr.  Nordenskiold  has  been  receiyed  here  will  be  inten- 
sified by  our  knowledge  that  his  work — ^I  trust  you  will  allow  me  to  call  it  his 
magnificent  work  —  that  that  work  has  been  undertaken,  to  a  certun  extent^ 
in  co-operation  with  Englishmen.  I  need  hardly  tell  you,  but  I  would  like 
to  repeat  it,  that  there  is  no  name  that  appeals  more  mightily  to  us,  your 
Scandinayian  kinsmen  across  the  sea,  than  the  name  of  England,  not  only  because 
England,  to  us  a  nation  of  seafarers,  represents  all  that  is  most  renowned  in 
seamanship,  but  also  because  the  name  of  England  is  synonymous  with  freedom, 
culture,  and  progress.  We  are  proud  of  the  work  that  Dr.  Nordenskiold  has  done 
in  the  Antarctic  regions,  but  we  are  also  glad  and  happy  to  think  that  he  haa 
riyeted  a  new  link  in  the  traditional  chain  of  sympathy  that  unites  us  to  you 
Englishmen,  and  we  trust  and  hope  another  link  will  soon  be  added,  because  we 
hope  for  the  speedy  and  safe  return  of  his  fellow-expedition  in  the  Discovery. 

Lieut.  Shackleton  :  I  haye  not  yery  much  to  say.  I  never  reckoned,  when  I 
came  home,  I  was^  going  to  do  this  sort  of  thing.  All  I  can  say  is,  I  haye  a 
certain  amount  of  interest  in  Dr.  Nordenskiold,  apart  from  his  gallant  work  in  the 
Antarctic^  because  Captain  Irizar,  the  nayal  ofBcer  who  relieyed  him  there,  came 
to  us  to  learn  all  about  it.  He  knew  nothing  about  Antarctic  work  before,  but 
he  soon  got  so  familiar  with  the  terms,  such  as  "  pack,"  that  he  afterwards  said^ 
on  an  occasion  when  he  was  late  for  an  appointment,  that  he  had  been  caught 
in  the  "pack'*  of  Bond  Street.  Though  an  Antarctic  explorer,  I  am  not  a  yery 
old  one,  so  I  leave  any  observation  on  the  scientific  part  of  the  work  to  men 
who  are  far  more  capable  of  speaking  about  it  than  myself.  I  am  very  glad 
Dr.  Noidenskidld  is  here  to-night,  because  he  is  a  man  who  has  a  famous  name» 
and  is  the  nephew  of  another  who  is  the  only  one  who  ever  got  from  Europe  through 
the  Behring  strait — Prof.  Nordenskiold. 

The  President:  I  am  afi-aid  Dr.  Noidenskiold's  work  has  not  yet  been 
presented  in  a  complete  form,  but  still  we  are  informed  certainly  that  Jurasaio 
flora  has  been  discovered,  and  that  it  is  identical  with  the  Jurassic  flora  of  India^ 
and  therefore  I  feel  sure  Dr.  Blanford  will  be  able  to  throw  some  light  upon  it. 

Dr.  Blanfobd  :  I  can  only  congratulate  Dr.  Nordenskiold  on  having  made  an 
eventful  discovery.  It  is  well  known  that  one  of  the  most  interesting  points,  a 
point  to  which  we  all  looked  forward  in  Antarctic  discovery,  was  to  find  land- 
plants  on  the  Antarctic  continent,  for  two  reasons — because  of  the  enormous  im- 
portance of  ascertaining  whether  in  the  far  south,  as  in  the  far  north,  climates  at 
an  earlier  period  of  the  Earth^s  history  were  very  much  milder  than  they  are  at 
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present,  and  this,  I  think,  has  heen  done ;  and  also  hecause  any  plants  that  were 
discoyered  would  afford  considerable  aid  in  tracing  the  distribntion  of  land  in  past 
times.  It  will  be  remembered  that  within  the  Arctic  regions  floras  of  different 
geological  ages  occur.  Tertiary  plants  have  been  found  in  abundance ;  Jurassic 
hare  also  been  recorded ;  even  as  far  north,  I  think,  as  Smith's  Sound  plants  have 
been  discovered  precisely  similar  to  some  of  those  found  in  Europe  and  North 
America.  We  know  that  quite  recently  there  has  been  a  glacial  epoch  which  has 
cooled  the  whole  surface  of  the  Earth — I  do  not  think  tliere  can  be  any  doubt  that 
the  whole  of  the  Earth's  surface  was  cooled — but  it  is  also  evident  that  at  certain 
times  in  the  past  the  temperature  was  so  much  higher  than  in  the  present  day, 
that  even  in  the  Arctic  and  Antarctic  regions  vegetable  life  flourished.  And  it 
must  be  remembered  that  plants  give  a  clearer  intimation  of  past  climates  than 
animals  in  general  do,  becaui  e  those  portions  of  the  animals  which  testify  to  the 
climate  under  which  they  existed  have  for  the  most  part  disappeared,  whilst  there 
is  sufficient  remaining  of  the  plants  to  show  under  what  climatic  conditions  they 
must  have  lived. 

The  other  and  extremely  interesting  point  is  that  of  the  evidence  afforded  by 
plants  of  land-connectioDS  in  various  directions.  I  have  no  doubt  that  Dr. 
Nordenskiold's  eminent  fellow -countrymeo,  to  whom  we  are  indebted  for  so  many 
paheo-botanical  discoveries,  will  clearly  trace  out  the  relations  between  these 
plant-fossils  and  those  found  in  other  parts  of  the  world. 

The  Pbesident:  It  now  remains  for  us  to  thank  Dr.  Kordenskiold  for  the 
extremely  interesting  evening  he  has  given  us.  It  would  be  difficult  to  have 
listened  to  a  more  interesting  narrative  than  that  which  he  has  told  us,  with 
hidrbreadth  escapes  of  the  people  on  board  the  Antarctic,  the  terrible  winter  on 
Paulet  island  and  Bransfleld  sound.  We  have  all  listened,  I  am  sure,  with  great 
interest  to  his  own  work.  He  has  told  his  story  most  modestly ;  but  we  can  discern, 
from  what  he  has  told  us,  how  zealously  and  how  steadily  he  and  his  companions 
have  worked  throughout  the  whole  of  that  long  period.  Hourly  their  observations 
have  been  taken ;  day  by  day  they  have  searched  in  every  direction  to  increase 
the  value  of  their  biological  and  geological  collections,  and  the  results  are  far- 
reaching  and  important,  for  I  think  there  can  now  be  little  doubt  that  through 
thmr  fossil  discoveries  they  have  at  length  established  the  fact,  which  was  not 
much  doubted  before,  but  of  which  there  was  no  proof — ^the  fact  that  on  that 
Antarctic  continent,  as  in  Arctic  lands,  there  was  once  a  warm  tropical  climate, 
and  that  also  we  may  go  further  and  say  that  he  has  probably  established 
another  &ct — ^the  connection  of  the  Antarctic  lands  with  South  America.  We 
must,  therefore,  congratulate  our  friend  that  his  long  and  tedious  work  has  been 
crowned  with  a  most  remarkable  degree  of  success,  and  that  he  has  come  home 
bringing  back  most  important  scientiflc  results.  I  am  sure  the  meeting  will  join 
with  me  in  yoting  to  Dr.  Kordenskiold  our  most  hearty  and  cordial  thanks  for 
what  he  has  told  us  this  evening. 

Dr.  NoBDEKSKioLD :  I  return  my  deeply  felt  thanks  to  Sir  Clements  Markham 
and  to  the  Royal  (Geographical  Society  for  the  reception  that  they  have  given  me 
this  evening,  for  those  kind  words  addressed  to  me,  and  for  the  great  patience  with 
which  you  have  listened  to  my  contribution.  I  am  wtll  aware  that  I  have  not 
been  able  to  make  it  ao  interesting  as  I  might,  neither  the  narrative  of  our  fortunes 
nor  of  our  scientific  results  as  a  whole ;  but  I  hope  I  may  be  able  to  come  back 
later,  or  pcriiaps  in  wtiting  give  you  a  fuller  description  of  the  work  than  what  I 
haye  been  able  to  do  now. 
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A  JOURNEY  THROUGH  NORTHERN  UGANDA." 

By  Major  P.  H.  O.  POWELL-COTTON. 
'  tny  caravan  together  at  MomlmHa,  and.  starting  on  Febraaiy  22, 


Mi2,  wont  ii[)  tlie  I'((an<la  railway  to  Stony  Athi  station.  Our  rontet 
lay  acroM  the  tlioru -dotted  Athi  pWm  ami  along  ihe  western  side  of 
Mount  Doinyo  Holmk,  oii  whose  [grassy  fllopes  the  eye  could  follow 
the  oourio  of  many  MtreamH,  marked  by  the  band  of  trees  and  sontb 
that  ed^d  their  bod«.  Thou,  fording  the  Athi  and  Thika  rivers,  we 
left  their  ihady  banks  to  cruae  a  succesnion  of  grassy  plains  till  the 


I'ithara  was  reai^hed,  beyond  which  the  conutry  grows  more  hilly  and  ^ 
villa^M  are  n>iiuer>^na. 

At  Uhirri.  or  Fort  llall,  as  it  is  offioially  railed,  we  strengthened 
our  ouuvan  befura  prot.'-eeding  north-west  throngh  a  thii-kly  populated 
diatriflt  of  the  Kiknyu  ooaatry.  Thia  region  is  well  watere>l  and  very 
In  every  ralley  we  pasaed  extensive  stretches  of  banana  and 
x-eaite  oaltiTation,  while  alttng  the  slopee  lav  fields  of  Indian  oom 
r  Mnals,  intenftened  with  occasional  patches  of  tobaoeo.  Tha  i 
wart  geoanlly  hidden  in  dense  T^etation,  no  doabt  «M 
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view  to  coDoealuaeut  from  iho  eye  of  poeaible  raiders.  From  here  we 
mode  our  way  to  the  weetem  slopca  of  Mount  Eenva,  acruss  a  rolling 
^rasB  plain,  which  at  that  time  of  year  ( Aprilj  wa»  almost  devoid  of 
game.  Camping  at  an  elevation  of  t)900  feet,  in  the  long  grass  on  the 
edge  of  the  forest  whii^b  clothes  the  lower  ^lupeti  of  the  motintaio,  we 
t-peot  some  time  in  a  vain  attempt  to  find  bttll  elephants.  We  pushed 
oar  way  through  the  dense  belt  of  jungle  which  forms  the  outer  edge, 
and  entered  a  primeval  forest,  where  perpetual  twilight  and  an  im- 
I>reB8ive  stilliiess  reigned.  As  we  rose  higher,  the  forest  gave  place 
lo  bamboo  brakes,  and  at  an  elevation  of  6900  feet  I  noticed  the  first 
tree  lobelia  (Lolelia  DccLcnif),  which  are  from  10  to  12  feet  in  height. 


I 


When,  however,  we  had  climbed  to  an  altitude  of  9400  feet,  and  found 
onraelves  slill  in  the  midst  of  thick  bamboo,  with  no  recent  signs  of 
«Iepliant.  w«  determined  to  turn  hack  without  having  reached  the 
iBcky  slopes  which  we  had  esamined  with  the  telescope  from  our  camp. 
We  now  set  our  liicos  westwards  through  a  series  of  waflhouts, 
cut  deeply  into  rotten  sandstoRe  and  mud.  Nearly  the  whole  way 
aciT«s  the  plains  of  Laiklpia  the  oountrj-  was  well  wooded  and  appeared 
t".>  be  an  ideal  district  lor  cat  tie- grazing,  iudging  Irom  the  vast  herds 
of  antelope,  apparently  in  the  pink  ol  condition,  that  roame<3  over  it; 
itrhile  the  belts  of  trees  and  little  copses  would  provide  a  plentiful 
eapply  of  timber  and  firewood.      Crossing    the   Marmanet   hilla    that 
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form  the  watorshcd  between  tlie  tributaries  of  tbe  Gwaso  Xyiro  (which, 
flowing  uorthwarda  and  then  eastwanls,  Ioscb  itself  in  the  Lorian 
swamp)  and  the  inland  bttsin  of  Lake  Itaricgo,  we  pasBed  through  a 
tract  of  forest  land  extending  to  the  edge  of  the  eficarpment.  This 
steep  declivity,  which  forms  the  westeru  edge  of  the  great  plateau 
lying  at  the  foot  of  Meant  Kenya,  descends  to  the  plain  in  three  great 
steps  or  terraces,  making  in  all  a  drop  of  some  2300  feet.  A  winding 
path  led  as  over  these  terraces,  down  alopen  covered  with  thorn-trees, 
to  the  Baringo  basin  below.  I  spent  some  two  months  in  the  neigh- 
bourhood of  the  lake,  the  water  of  which  is  quite  fresh,  even  close  in 
shore,  except  at  the  aouthern  end,  where,  when  a  north  wind  ia  blowing, 
the  mud  brought  in  by  tbe  river  Molo  is  stirred  up. 

Nearly  in  the  centre  of  the  southern  half  of  T.ake  Tiaringo  lies  a  litl  le 

I  gronp  of  islands,  on  the  eastern  aide  of  the  largest  of  which  a  number 
t)f  hot  springs  extend  down  to  and  nnder  the  surface  of  the  lake.  In 
ail  there  are  nearly  fifty;  the  water  in  the  largest  is  so  beautifnlly 
clear  that,  although  20  feet  in  depth,  you  can  see  the  bubbles  i  ising 
from  the  bottom.  Some  of  the  smaller  ones  throw  out  only  an  inter- 
mittent jet,  while  others  are  continually  on  the  boil.  I  found  th« 
water,  which  has  but  a  very  slight  smell  of  sulphur,  useful  to  cook 
my  dinner  in.  Among  the  tumbled  rocks  of  the  hillside,  behind  Ihd 
springs,  there  is  a  ateam  blow-hole,  which  hisses  and  booms  continnally. 
The  neighbourhood  of  the  springs  is  a  favourite  resort  of  the  hippo, 
with  which  the  lake  abounds.  Whether  volcanio  agency  is  responsible 
for  the  considerable  fluctuations  in  the  level  of  the  bed  of  the  lake  in 

I  recent  years,  I  am  unable  to  say.  The  natives  report  that  at  times  the 
urn  blow-hole  is  very  much  more  active,  while  the  hot-water  springs 
throw  up  jets  incessantly.  Judging  by  the  water-mark  along  the  eastern 
fchore,  the  level  moat,  at  some  comparatively  recent  date,  have  been 
much  higher  than  at  present,  while  the  partially  submerged  trees  on 
tbe  island  prove  that  either  these  have  sunk,  or  that  tbe  water  has  at 
one  time  receded  to  an  even  lower  level  than  its  present  one.  Some  of 
the  older  natives  told  me  that  they  conld  remember  the  time  when  it 
was  possible  to  walk  from  the  southern  shore  of  the  lake  to  the  islands, 
where  now  there  is  comparatively  deep  water.  On  the  other  band,  tbe 
north  end  is  said  to  be  much  shallower  than  formerly.  The  lake  swarms 
with  oTOOodile,  but  they  are  so  mild-mannered  that,  when  my  com- 
pftnion,  Kr.  Cobb,  stepped  on  one,  it  merely  wriggled  out  of  the  way. 

At  Baringo  Mr.  Cobb  left  me  on  his  return  to  England,  whila 
I  marched  aouth-west  to  the  Ravine  station.  Prom  there  I  followed 
the  route  so  fully  described  by  Mr.  A.  C.  Eollis  in  the  January 
number  of  the  Journal,  through  the  Man  forest,  across  the  Gwaahen- 
geshu  plateau,  to  Mount  Sirgoi,  or,  more  correctly  speaking.  Mount 
Sirgoit.  For  a  considerable  distance  round  the  mountain  the 
oovered  with  fine   pasture,  which  is  kept   cropped   by  thi 
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faerde  of  game  in  the  disliict.  To  the  north-eaet,  tiitnated  in  an  abrupt 
dip  in  tb«  pUin,  is  a  email  salt  lake,  fed  \>y  a  fteBh-nater  Gtream. 
Daring  my  etaj*  of  nearly  a  month  in  this  diulrict,  I  had  the  oppoT- 
tnnitj-  of  examining  a  nnmber  of  the  etone  ruins  mentioned  by  Mr. 
HuUis,  but  cannot  agree  with  his  ilesoription  of  their  shape,  aa  all  those 
I  found  were  ciroular,  or  nearly  bo,  some  Mi  to  .'lO  yards  in  diameter, 
and  built  of  large  nnhewn  stones,  often  at  a  very  considerable  difatance 
from  any  apparent  outcrop  of  rook.  As  a  rule,  they  are  situated  on  the 
top,  OT  on  the  slopes,  of  rising  ground;  the  interiors  are  dieh-shaped, 
and  contain  smaller  oircular  walls  marking  the  sites  of  the  old  huts. 
After  entering  the  thorn  ooiintry  to  the  north-west  in  search  of 


I 


giraffe,  I  turned  southwards,  and  made  my  way  to  the  Government 
•UtioD  at  Mnmia's,  whence  I  viait«d  the  cave-dwellers  on  the  eastern 
plopes  of  Mount  Elgon.  I  was  fortunate  enough  to  find  several  groups 
of  caves  still  inhabited,  and  was  able  to  examine  the  homes  and  mode 
of  life  of  the  Wongabuney,  as  well  as  to  get  a  number  of  photos  of 
them.  From  Sir  Harry  Johnston  8  dsfrriplion,  I  had  expected  to  find 
the  inspection  of  these  caves  anything  but  an  enjoyable  experience. 
owing  to  their  alleged  filthy  state.  I  was,  therefore,  agreeably  sur- 
prised at  the  absence  of  fleas  and  at  the  general  cleanltneEs,  which  was 
Car  greater  than  in  moat  of  the  native  Tillages.  The  interior  of  the 
eaves  is  very  irregular,  as  the  harder  part  of  the  rock  has  been  loft 
jutting  oat  in  most  inconvenient  comers,  while  the  softer  stone  has 
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beeu  ctit  away.  That  the  whole  inside  snrf'aoe  of  these  oaves  has  been 
hewn  by  the  hand  ol  man  I  have  no  manner  ol' doubt,  but  the  present 
owners  are  quite  incapable  of  having  executed  such  a  slupendoug  task, 
and  have  apparently  no  knowledge  ol'  who  the  actual  workers  were, 
think  that  a  syEtematic  examination  of  a  ntimher  of  these  caves  would 
result  in  some  interesting  light  beiDg  thrown  on  their  original  inhabi- 

Fotlowing  the  mountain  northwards,  I  crossed  the  Kiboko  river. 
It  is  to  this  p«rennial  stream  that  the  Karam^ja  bring  their  herds  and 
flocks  for  many  days'  journey  from  the  north  in  the  dry  season. 
Between  this  river  and  Mount  Debasien  there  are  eeveral  cone-shaped 
hilla,  on  one  of  which  stands  a  curiously  shaped  mooolitb,  which  is 
doubtless  a  natural  formation,  but  which,  from  a  distance,  has  all  the 
appeai'ance  of  being  the  handiwork  of  man.  Faasing  round  tho  western 
side  of  Mount  Debasien,  I  commanded  a  grand  view  of  this  most  striking 
mountain,  which  from  this  side  pieseuts  an  amphitheatre  of  jagged  red 
rocke  and  precipices,  contrasting  grandly  with  the  dark-green  foliage 
of  the  weU-woodi;d  valleys  below.  My  search  on  the  northern  side  for 
Lake  Eagato  was  absolutely  fruitless.  No  trace  of  its  present  or  past 
existence  could  be  found,  nor  had  the  nalives  ever  heard  of  it.  When 
I  finally  rejoined  the  usual  caravan  route,  which  passes  to  the  cast  of 
the  mountain,  I  turned  northwards  towanla  the  Karamojo  plateau. 

At  Murlinga,  a  place  visited  by  Colonel  Macdonald'ij  expedition,  I 
was  obliged  to  spend  sume  time  procuring  a  fresh  supply  of  donkeys 
and  flour,  and  from  here  1  made  a  day's  march  to  the  nuighbourhuod  of 
the  striking  group  rf  bills.  Kisima,  Eamalingu,  and  Nopak,  whioh  lie 
to  the  south-we^t.  The  two  former  have  been  rent  asunder  from  top 
to  bottom,  the  sheer  sides  leaving  but  ii  narrow  rift  between  them, 
while  the  northern  flank  of  Nupak  and  the  wc-stern  Sank  of  Kizima 
present  almost  unbroken  walls  of  rock.  They  arc  eaid  to  be  uninhabited, 
and,  in  fact,  no  traces  of  either  villages  or  cultivatiou  were  observable. 
Ou  the  way  to  Mount  Moroto,  in  a  north-easterly  direction,  I  passed 
several  large  dams,  which  the  Karamoja  construct  in  this  part  of  the 
country  to  oolleot  and  hold  the  small  streams  of  water  which  flow  only 
during  the  raiDs.  These  were  now  nearly  dry,  and  I  met  whole  villages 
setting  out  on  their  march  southwards  to  tbe  Kiboko  river. 

My  camp  was  pitched  in  the  Lea  valley,  at  the  foot  of  Mount 
Moroto,  in  order  that  I  might  visit  the  Tepeth,  a  curious  tribe  who 
only  inhabit  the  top  of  this  mountain  and  of  Debanion.  Their  huts 
are  two-storeyed,  the  only  examples  I  have  seen  of  such  dwellings 
among  African  tribes.  Although  they  are  numerically  very  weak  in 
comparison  to  the  Karamoja  of  the  plains,  and,  owing  to  the  higher 
altitude  at  which  tbey  live,  are  able  to  raise  corn  and  find  grass  for 
their  flocks  when  the  plains  are  jiarched  with  drought,  they  are 
in  snob  respect   by  the  latter  on  account  of  their  supposed 
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iwwere  that  they  are  never  molested.  At  first  they  were  extremely 
snspicioas  of  my  inteotiooB,  and  even  more  so  of  my  camera ;  but  wlien 
I  took  lo  butterfly-catching,  they  apparently  concluded  that  I  mnst  be 
harmlws  and  80  I  was  able  to  secure  some  pictures  of  them  and  of  their 
dwellings. 

At  the  Boathem  extremity  of  the  mountain  J  orosaed  a  low  spur, 
which  formed  a  narrow  divide  Ijetween  llie  atreama  Sowing  to  Lake 
Kirkpatrick  and  those  which  go  to  teed  the  Tiirkwel.  An  abrupt 
descent  of  over  20riO  feet  from  the  Karamoja  plateau  led  me  into  a  large 
valley  which  drains  into  the  Nakokuh,  a  tributary  of  the  Tnrkweh 
The  norlhem  flank  of  Moroto  waa  formed  by  a  great  wall  ol'  rook,  over 


which  two  fine  waterfuUs  gashed.  Striking  across  the  western  side  of 
this  valley,  I  searched  the  eastern  elopes  of  Murosoka  for  the  head- 
waters of  the  Tarusfa.  which  are  marked  on  the  map  as  rising  on 
that  side,  but  found  that  the  whule  of  the  drainage  flowed  towards  the 
Tarkwel.  At  that  time  of  year  the  region  was  practically  waterless, 
except  for  a  few  pools  far  tkpart,  hidden  in  the  clefts  of  the  rocks.  These 
were  very  difficult  to  discover  without  a  local  guide,  whom  we  had  not 
been  able  to  obtain,  as  the  cuuutry  was  quite  deeerted.  Alter  a  good 
deal  of  fruitless  search,  during  which  I  lost  one  man,  while  the  rest  of 
my  party  suffered  severely  from  thirat,  I  at  last  Ibund  a  road  over  the 
hilltop,  and  struck  a  tributary  of  the  Taresh  river,  which  cut  through 
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a  rocky  gorge  at  the  foot  of  the  western  side  of  the  mountain.  Thie 
soon  led  me  into  the  Tarash  valley,  where  the  dry  bed  of  the  stream  was 
from  50  to  150  yards  in  width.  The  valley  was  populated  by  Tarkana^ 
who  owned  large  herds  and  flocks,  and  drew  their  water-supply  from 
pits  sunk  in  the  sandy  be  1  of  the  river.  For  three  days  I  continued 
along  the  valley  in  a  north-westerly  direction,  the  elevation  being 
between  2300  and  2500  feet.  I  then  visited  another  valley,  lying 
one  day's  journey  due  west,  whence  I  again  returned  to  the  Tarash  at 
a  point  farther  north,  and,  after  following  it  for  a  day,  struck  off 
north-north-west  to  Mt.  Zunut,  while  the  river  trended  north«-6a8t. 
The  natives  reported  that,  within  four  days'  journey,  the  Tarash  reached 
a  lake  or  swamp,  called  Loarding,  which  also  received  three  other 
rivers,  and  that,  during  the  rains,  a  big  river  carried  the  overflow 
waters  to  Basso  (one  of  the  many  native  names  of  Lake  Budolf). 

At  the  foot  of  Mount  Zunut  lay  a  series  of  brackish  pools,  and  in 
the  neighbourhood  the  ground  was  dotted  for  miles  with  elephanta* 
bones.  Following  the  range,  as  it  trended  west-north-west,  I  crossed 
a  low  pass  into  a  plain,  called  by  the  Toposa,  Eotane,  and  to  the  north- 
west of  it  we  found  water  at  the  foot  of  Mount  Locorina.  We  again 
made  across  the  plain  in  a  south-westerly  direction,  left  Meant  Maran- 
gole  slightly  to  the  east,  and  traversed  a  low  pass  on  its  north-western 
flank:  this  led  us  into  a  broken  country  of  small  hills  and  ridges, 
extending  in  a  westerly  direction  to  the  foot  of  the  Dodinga  hills. 
Here  we  drank  running  water  for  the  first  time  since  leaving  the 
Eiboko  river  at  the  north  of  Mount  Elgon,  for  hitherto  we  had  had 
to  content  ourselves  with  pools  in  the  clefts  of  rock,  pits  sunk  in  the 
sandy  beds  of  rivers,  or  brackish  puddles  fouled  by  every  beast  for 
miles  round.  The  south-eastern  end  of  the  Dodinga  hills  is  bounded 
by  Mount  Lotuke,  which  is  uninhabited.  Mount  Lokinya,  about  half- 
way along  the  range,  forms  the  limit  of  the  country  occupied  by  the 
Dodinga  race  towards  the  north-west,  the  remainder  of  the  chain  of  hills 
being  inhabited  by  a  tribe  called  the  Oboya,  who  are  in  close  relation- 
ship with  the  Dodinga.  The  hills  consist  of  three  parallel  ridges 
running  approximately  north-west  and  south-east,  and  are  intersected 
by  numerous  small  precipitous  valleys  densely  wooded.  The  villages 
are  situated  on  the  hilltops  and  on  the  shoulders  of  the  upper  slopes, 
the  elevation  being  nearly  6000  feet,  or  3000  above  the  plain  below. 
On  the  low  passes  amongst  the  hills  I  noticed  little  cairns  of  quartz, 
of  which  rock  there  are  numerous  outcrops. 

Descending  the  Doilinga  hills  to  the  south-west,  I  marched  for  three 
days  across  a  plain  covered  with  coarse  grass  and  Bcattered  thorn- trees 
to  the  river  Kedef.  Along  the  banks  stretched  a  belt  of  country 
covered  with  sweet  grass,  palm  trees,  and  thickets  of  troi)icai  vegeta- 
tion. It  was  a  splendid  grazing-ground,  and  was  visited  by  every  sort 
of  animal  found  in  that  district.     The  sandy  bed  of  the  stream  was  from 
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I  70  to  liOO  yarils  in  widtb,  water  beinp  louud  m  clay  pojketo  along  it§ 

[  «dgo.     This  w&B  the  tirdt  river  1  had  come  acrods  that  flowed  diteot  to 

the  Xile,    One  ilay'a  journey  eoiith-west  i.rtinght  i»q  to  Mouut  (_'artel>ong, 

where    I  met   an    independent   hill    trilie   called    the    Miclli,  the  first 

nadvett  I  hud  met   with  in    the    posscBsiun    oF   fireaniiB.      They  had 

ext«iisiTe  and  weli-cullivated  fields  -it  the  I'uot  of  the  monntiiin,  and  they 

Ldwired  their  water-supply  from  rocky  pools  in  the  bed  of  a  streaiu 

Viinng  near  the  tup.     Their  villages  were  perched  un  the  upper  slopes, 

md  approached  hy  steep,   narrow  paths,    easily  defended   against  an 

invader. 

After  a  three  days'  journey  in  a  north-westerly  direction  alon;;  the 

■valley  of  the  Eedef,  or  Kedepo,  as  the    Mielli   call   it,  I  turned  due 

I  west  into  ihe  l.ori  valley,  which  stretohee  from  the  eastern  slopoH  of 

I  Moaot  Egadaiig.     It  was  a  beautiful  little  fei-tile  vallej',  watered  by 

the  stream  from  which  it  takes  its  name.     Ililla.  almost  surrounded  it, 

and  the  villages  were  dotted  iibont  the  lower  slopes  of  the  twin  peafes 

called  Lourriier.     Beyond  the  slionlJer  of  the  mountain  lay  another 

cultivated  valley  called  Lobu,     This  was  not  so  much  shut  in  as  the  Lori, 

and  the  villages  hero  were  situated  at  the  foot,  not  on  the  elopes,  of 

the  moantain.     My  route  now  lay  past  Mount  hohido  to  Obira,  through 

mach  cultivated  ground,  with  villages  scattered  here  and  there  on  the 

hillsides.     From  there  I  marched  to  Logguren,  the  present  headquarters 

of  Limoroo,  the  Latnka  chief.     His  own  village  was  situated  at  the  foot 

uf  as  iaolated  mass  of  rock,  the  sid'is  of  whiuh  were  so  steep  that  I  could 
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not  wAlk  up  it  without  aseistaiice.  although  it  is  dotted  with  groupa 
of  hnts  bnilt  on  ingeniously  devised  platlorms.  The  whole  coantry 
ronnd  was  thiolily  j>opnlated,  gre&t  stretches  of  cultivation  surroanding 
the  TiUages,  while  the  flocks  (band  paatarage  further  afield.  From 
here  I  medp  my  way  in  h  Booth- westerly  direol ion  along  thf  lower  slopes 
of  that  mass  of  luouiilaina  which  is  topped  by  Agoro.  The  way  for  the 
rawt  part  lay  through  well-titnbered  country,  with  tracts  of  swampy 
groand  and  tall  reeds,  following  the  courses  of  the  numerous  small 
streains.  I  spent  some  time  hunting  elephant  at  Obbo,  on  the  upper 
waters  of  the  Comoro  river,  and  then  reached  the  Nile  at  the  mouth 
of  the  Assua,  Hoross  which  an  iron  ferry-boat  has  been  establtBhei). 
From  there  to  Nimule  the  Nile  flows  through  a  series  of  narrow  rocky 
channels,  the  tumbling  water  forming  the  most  piotureeqne  bit  of 
scenery  I  saw  iu  the  140<>  odd  miles  of  the  river's  course  whioh  I 
Iraversed, 

From  Nimule  I  marched  to  Wadelai  along  a  wretched  track,  having 
to  cross  numerous  unbridged  slreams.  the  depth  of  which  varied  from 
a  foot  or  two  to  over  a  man's  head.  At  Wadelai  I  passed  to  tho  weslern 
bank,  and  proceeded  southwards  to  the  Congo  Free  Sfate  station  of 
Mahagi,  which  I  found  situated  five  hourn  from  the  shore  of  Lake 
Albert,  at  the  foot  of  the  main  ridge.  Here  considerable  progress  was 
being  made  in  the  making  of  roads,  the  bridging  of  streams,  and  the 
oonstmotion  of  rest-houses  for  travellers.     On  my  return  to  Wadelai, 
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I  was  fortunate  enongh  to  get  a  passage  in  one  of  the  two  Uganda 
Government  sailing-boats  to  Nimule,  whence  I  marched  to  Gondokoro 
aloDg  an  even  worse  path  than  that  between  Nimule  and  Wadelai.  At 
Gondokoro  I  oanght  the  monthly  Sudan  Government  steamer  to  Khartum, 
and  found  the  1081  miles  one  of  the  most  monotonous  journeys  I  had 
ever  undertaken,  owing  to  the  papjrus  and  long  grass,  whioh  absolutely 
shut  out  all  view.  The  hearty  welcome  accorded  us,  and  the  progress 
to  be  seen,  first  at  the  Congo  Free  State,  and  then  at  the  Sudan 
Government  stations,  formed  the  only  bright  spots  on  the  way. 


BATHTHETRICAL  SURVEY  OF  THE  FRESH-WATER  LOCHS 

OF  SCOTLAND.* 

Under  the  Direotion  of  Sir  JOHN  MITRRAT,  E.C.B.,  F.R.S ,  D.Sc,  etc.,  and 

LATTRENCE  PULLAR,  F.R.S.E. 

Part  V. — Lochs  of  tiik  Morar  Basin. 
By  Dr.  T.  N.  Johnston. 

L\  this  paper  it  is  proposed  to  deal  with  the  results  obtained  by  the 
Lake  Survey  in  the  fresh- water  lochs  lying  in  the  basin  of  the  river 
Horar,  viz.  Looh  Morir,  Loch  Beoraid,  and  Loch  an  Nostarie.  There 
were  a  number  of  other  small  lochs  in  this  catchment  basin,  but  as  there 
were  no  boats  on  them,  they  could  not  be  surveyed.  Looh  Morar  is  the 
principal  looh  in  the  basin,  and  it  gives  great  interest  to  the  whole  area 
from  the  fact  that  it  is  not  only  the  deepest  lake  in  Scotland,  but  in  the 
British  Islands ;  indeed,  the  bottom  of  this  loch  forms  the  deepest  hole 
in  the  continental  plateau  on  which  our  islands  are  situated. 

From  the  aocompanying  sketch-map  (Fig.  1),  it  will  be  seen  that 
Loohs  Morar  and  Beoraid  are  parallel  to  each  other,  and  run  in  an  east- 
and^west  direotion.  The  overflow  from  Loch  Beoraid,  whioh  lies  about 
8  miles  to  the  south  of  Looh  Morar,  enters  Loch  Morar  about  its  centre 
by  the  river  Meoble,  while  the  overflow  from  Loch  an  Nostarie,  which 
lies  to  the  north,  enters  Looh  Morar  at  its  western  end  by  the 
river  Loin. 

The  west  end  of  Loch  Morar  is  only  about  500  or  600  yards  from 


^  Dnring  the  present  Beosoo  six  or  seYon  members  of  the  Lako  Survey  staff  will  be 
engiged  in  the  detailed  stady  of  the  chemical,  physical,  and  biological  conditions  of 
Loeh  NeM,  and  Prof.  Baohmann,  of  Laoeme,  Prof.  Wesenburg-Lund,  of  Denmark,  and 
other  foreign  naturalists,  are  expected  to  take  part  in  the  investigations. 

The  larger  Scottish  lochs  have  all  been  surveyed,  and  several  members  of  the  Lake 
Survey  staff  are  now  engaged  in  sounding  the  smaller  lochs  throughout  the  country. 
Mnoh  diffioolty  is  being  experienced  in  getting  boats  to  the  smaller  hill  loohs,  and  Sir 
John  Murray  will  feel  much  obliged  to  any  highland  or  other  proprietors  or  tenants  who 
eta  assist  him  and  his  staff  in  the  survey  of  these  remote  lochs.    Plates,  p.  128. 

No.  L— July,  1904]  f 
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the  eea,  and  its  outflow  is  by  the  river  Morar,  which  in  its  oontEe  falli 
over  a  rooky  barrier,  at  the  foot  of  which  is  a  famous  aalmon  pool. 

The  total  drainage  area  of  the  Morar  basin  is  oaloulated  at  42,000 
acrea,  or  over  e.'ij  square  miles.  The  whole  region  is  rooky  and 
mountainous.  The  distriet  has  not  yet  been  mapped  by  the  Geological 
Barvpy,  but  it  is  believed  that  the  whole  basin  lies  entirely  in  the 
crystalline  schists  of  the  Moine  series  of  the  Geological   Survey,  the 


lUEun  strike  being  north-uorth-eaat  to  south-south-west.  The  rocks 
seen  at  (he  barrier  at  the  mouth  of  the  loch  are  composed  of  hard 
({uartEOse  flagstones  or  silioeous  Moine  schists.  The  direction  of  the 
bills  at  the  belt  which  separates  Loch  Morar  from  the  sea  agrees 
generally  with  the  strike  of  the  roctg.  Ijochs  Morar  and  Beoraid 
occupy  true  rock  basins,  bat  it  seems  almost  certain  that  the  outlet 
of  Loch  Morar  was  at  one  time  to  the  south-west,  because  the  col 
there  does  not  rise  more  than  1<>0  feet  al-ove  the  sea,  and  there  is  a 
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narrow  belt  of  oomparatively  flat  ground  numing  southwards  towards 
the  source  of  the  bum  called  Allt  Cam  Garacb.  It  will  be  observed, 
by  an  examination  of  the  depth  map,  that  the  deep  water  at  the 
west  end  of  the  loch  runs  in  the  direction  of  this  flat  ground.  Some 
deep  borings  along  this  flat  ground  might  lead  to  interesting  results. 

Loch  Morar  (as  well  as  Loch  Beoraid)  is  a  glen-lake  which  lies  in  a 
transrerse  valley — that  is  to  say,  in  a  valley  the  direction  of  which 
is  independent  of  the  geological  structure  of  the  region  and  crosses 
irregularly  the  strike  of  the  rocks.  This  fact  very  probably  accounts 
for  the  steep  sides  and  the  great  depth  to  which  the  valley  has  been 
scooped  out.  Should  the  country  be  depressed  about  40  feet.  Loch 
Horar  would  be  converted  into  a  submerged  valley  and  an  arm  of  the 
sea  like  Loch  Etive.  By  some  observers  it  is  held  that  the  great  depth 
of  Loch  Morar  precludes  the  idea  that  it  was  scooped  out  by  river-action 
or  by  ice. 

Loch  Morar  (see  Plate  I.). — This  is  a  large  and  beautiful  loch,  lying 
amid  wild  and  magnificent  scenery  on  the  west  coast  of  Inverness -shire, 
in  the  south-west  portion  of  that  coanty,  immediately  to  the  south  of 
Loch  Nevis,  which  is  a  8ea-loch  running  inland  for  12  miles  from  the 
Sound  of  Sleat.  The  west  end  of  Looh  Morar  is  about  3  miles  from 
Arisaig,  and  2^  miles  from  Mallaig.  Morar  station,  on  the  Mallaig 
branch  of  the  West  Highland  Bailway,  is  within  a  few  hundred  yards 
of  the  west  end. 

The  loch  is  a  little  over  11^  miles  in  length,  and  the  maximum 
breadth  is  over  1^  miles  near  the  west  end;  the  mean  breadth  is 
nearly  ^  of  a  mile,  or  about  7^  per  cent,  of  the  length.  The  area 
covered  by  the  lake  is  6596  acres,  or  nearly  10^  square  miles. 

There  are  several  islands,  more  or  less  richly  covered  with  vegetation 
at  the  west  end  of  the  loch  (see  Fig.  2),  and  parts  of  the  surrounding 
land,  especially  on  the  north  side,  are  fairly  well  wooded,  all  of  which 
greatly  adds  to  the  beauty  and  pioturesqueness  of  the  scenery  at  this 
part,  but  as  one  proceeds  eastwards  towards  the  head  of  the  loch  the 
scenery  becomes  wilder,  the  vegetation  more  scanty,  and  the  mountains 
on  both  sides  of  the  loch  rise  higher  and  more  steeply.  At  many 
places  on  the  north  shore  they  rise  precipitously  from  the  water's  edge, 
and  around  the  head  of  the  loch  they  reach  a  height  of  fully  3000  feet. 

Loch  Morar  is  fed  by  numerous  small  burns  and  streams,  the  largest 
feeder  being  the  Meoble  river,  which,  issuing  from  Loch  Beoraid,  falls 
in,  after  a  course  of  about  3  miles,  at  **  Camas  Luinge,"  a  bay  on  the 
south  shore. 

On  the  north  shore,  aboot  4]^  miles  from  the  head  of  the  loch,  is  a 
large  bay  called  "  South  Tarbet  bay,"  and  here  a  narrow  neck  of  land 
about  half  a  mile  wide  separates  Looh  Nevis  from  Loch  Morar.  A 
track  which  runs  up  the  north  shore  of  Looh  Morar  to  Tarbet  on  Loch 
Nevis,  crosses  this  neck  of  land  by  a  narrow  pass  which  rises  to  a  height 

f2 
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of  200  feet.  For  a  diBtanoe  of  abont  6  miles  from  the  west  end,  the 
looh  gradually  narrows  until  a  breadth  of  two-thirds  of  a  mile  is  attained 
a  little  to  the  east  of  Brinaoory  island  oa  the  north  ehore,  then  it  ex- 
pands again  to  a  breadth  of  over  a  mile  opposite  the  entrance  of  the 
Meoble  river ;  gradually  it  narrows  again  nntil  at  its  eastern  end  the 
breadth  is  about  one-third  of  a  mile. 

Depth  of  the  Loch. — For  a  long  time  Loch  Ness  bore  the  reputation  of 
being  the  deepest  loch  in  Scotland,  but  iu  the  year  1879  Mr.  J.  Y. 
Bachanan,  f.r.s.,  showed  that  Loch  Morar  contained  depths  of  over 
1000  feet,  which  wan  deeper  by  aereral  liundred  feet  than  Loch  Ifess. 


1 


iPKatobf  r.ff.JOhr 

In  April,  1887,  Sir  Juhu  Murray  took  a  series  of  eighteen  sounding! 
down  the  centre  of  the  locb,  the  greatest  depth  recorded  being  1050  feet. 
In  September  of  the  same  year  he  again  took  twelve  soundings  at  tha 
deepest  part  of  the  loch,  the  greatest  depth  obtained  being  1026  feel. 
All  these  soundings  were  taken  by  means  of  bempea-rope  sounding- 
liues,  as  well  as  those  taken  in  1892  by  Dr.  Thomas  Scott,  who  recorded  a 
depth  of  1020  feet.  In  June,  1896,  Sir  John  Murray  and  the  late 
Mr-  Fred.  P.  Pullar  made  a  bathymetrical  survey  of  the  whole  loch 
with  a  wire-rope  machine,  but  the  chart  they  prepared  was  not  published, 
as  it  was  found  that  the  machine  employed  was  untniatworthy.  It  was 
therefore  resolved  to  make  a  completely  new  survey.  This  was  carried 
out  in  June  and  July,  1902,  by  Dr.  Johnston,  Messrs.  Garrett,  Hewitt, 
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PaiBons,  and  James  Murray.  Since  that  date  the  loch  has  been  frequently 
Tisited  by  members  of  the  Lake  Survey  staff  for  the  purpose  of  taking 
temperatures  and  making  biological  observations. 

The  surface  of  the  loch  at  the  time  the  survey  was  made,  in  June, 
1902,  was  30-5  feet  above  sea-level,  and  in  March,  1903,  the  level  was 
found  to  be  35  feet  above  the  sea — a  difference  in  level  of  4J  feet. 
Altogether  eleven  hundred  soundings  were  taken  in  the  loch,  or  about 
one  hundred  soundings  to  the  square  mile ;  the  maximum  depth  recorded 
was  1017  feet.  This  is  less  than  previous  results,  but  is  to  be  accounted 
for  by  the  use  of  wire  rope,  which  nearly  always  gives  a  lesser  depth 
tban  the  soundings  with  ordinary  sounding-lines.  The  general  results 
aie  set  forth  on  the  accompanying  map  of  the  loch,  with  various  cross- 
sections. 


itso  r 


1250  r-^ 


OCH  NCVIS 


nS.  3. — ^DIAORAMMATIO   SECTION  ACROSS    LOCH    MORAU    AND    THE     HILLS   ON   BOTH   SIDK8, 
SHOWING   RELATION  OF   DEPTH   TO   HKIGUT.     NATURAL   8CALK. 


Loch  Morar  is  of  simple  conformation,  the  bottom  falling  on  all  sides 
down  to  the  deepest  part,  but  with  here  and  thore  a  few  minor  undula- 
tions of  the  lake-floor,  especially  in  the  wider  western  half  of  the  loch, 
wlitre  the  contour-lines  of  depth  are  much  more  sinuous  in  character 
tlmi  in  the  narrower  eastern  half.     This  is  most  noticeable  in  the 
viofaiiiy  of  the  islands  at  the  west  end ;  the  line  of  soundings  running 
•oath  from  Budha  Port  na  Coite  shows  several  irregularities  of  the 
lake-floor,  and  causes  the  300-feet  and  500-feet  contours  to  twist  in  a 
peculiar  manner.    Proceeding  eastwards,  the  bottom  undulates  in  such 
a  way  as  to  cut  up  the  700- feet  basin  into  three  portions  separated  from 
eadi  other  by  shallower  water,  and  towards  the  north  shore,  opposite 
Camas  na  Togalach,  a  sounding  of  367  feet  is  recorded  separated  from 
the  main  basin  by  a  shoaling  of  the  bottom  covered  by  229  feet  of  water. 
Farther  east,  again,  opposite  Boinn  a*  Qhiubhais,  the  bottom  shoals 
slightly,  so  as  to  isolate  a  small  area  exceeding  900  feet  iu  depth  from 
the  main  900-feet  basin.    Opposite  the  entrance  of  the  river  Meoble,  on 
the  southern  shore,  a  sounding  of  97  feet  was  recorded  comparatively 
iMar  shore,  which  gives  rise  to  a  prolongation  of  the  100-feet  contour- 
line  in  that  direction.    Towards  the  east  end  of  the  loch,  opposite  Sr6n 
an  Drutain  on  the  north  shore,  a  rise  of  the  bottom   was  observed 
ooyered  by  74  feet  of  water,  surrounded  by  depths  exceeding  100  feet. 

The  deepest  part  of  the  loch  is  at  the  wide  portion  opposite  the 
mouth  of  the  Meoble  river;  here,  in  the  centre  of  the  loch,  the  maximum 
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depth  of  1017  feet  was  obtained,  at  a  spot  nearly  midway  between  the 
two  ends  of  the  locb.  The  area  over  inno  feet  in  depth  is  not  large, 
extending  only  to  a  little  over  4  acres.  One  Bouading  of  li.)02  feet  was 
obtained  about  400  yards  to  the  north-oast  of  this  area. 

The  area  enclosed  by  the  OoO-feet  contour  extenda  to  a  length  of 
a  little  over  2  miles,  with  a  maximum  breadth  of  a  quarter  of  a  mile, 
Hitoated  about  5^  miles  from  the  west  end  of  the  loch  and  4  miles  from 
the  east  end.  'A  small  detached  area  over  000  feet  in  depth,  with  a 
length  of  half  a  mile,  lies  about  two-thirds  of  a  mile  to  the  west  of  the 
main  fOO-feet  basin. 


The  800-feet  contour  encloses  au  area  4  miles  in  length  with  a 
maximum  breadth  of  about  one-third  of  a  mile.  It  extends  from  4 
miles   from   the  west  end  of  the  loch   to  within  3  milee  of  the  east 


There  are  throe  depressions  over  "nO  feet  in  depth.  The  main  one 
is  nearly  G  milee  in  length,  with  a  maximum  breadth  of  two.fifths  of  a 
mile,  extending  from  nearly  4  miles  from  the  west  end  of  the  looh  to 
within  2j  miles  of  the  east  end.  The  other  two  depressions  are  small  ; 
one  lies  about  half  a  mile  to  the  west  of  the  main  depression,  and  is 
three-quarters  of  a  mile  in  length ;  close  to  its  western  extremity  lies 
the  third  depression,  which  has  a  length  of  about  one-third  of  a  mile. 

The  600-fe6t  contour  encloses  an  area  which  is  Tj  miles  in  length, 
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extending  from  abont  2  miles  from  the  west  end  of  the  looh  to  2  miles 
from  the  east  end. 

The  500-feet  oontonr  encloses  an  area  extending  to  over  7^  miles  in 
leogth,  reaching  from  1|  miles  from  the  west  end  of  the  looh  to  about 
2  miles  from  the  east  end. 

The  400-feet  oontonr  encloses  an  area  over  8^  miles  in  length, 
extending  from  1^  miles  from  the  west  end  to  1  mile  from  the  east  end 
of  the  loch. 

The  area  over  300  feet  in  depth  is  9^  miles  in  length,  extending 
from  nearly  1^  miles  from  the  west  end  to  a  little  over  half  a  mile  from 
the  east  end  of  the  loch.  There  is  a  small  detached  area  of  over  300  feet 
in  depth,  abont  5  acres  in  extent,  near  the  north  shore,  a  quarter  of  a 
mile  to  the  west  of  Brinaoory  island. 

The  area  enclosed  by  the  200-fedt  contour  is  nearly  10^  miles  in 
length,  extending  from  about  a  mile  from  the  west  end  to  about  one- 
sixtli  of  a  mile  from  the  east  end  of  the  looh. 

The  area  enclosed  by  the  lOO-feet  contour  is  over  11  miles  in  length, 
extending  from  one-fifth  of  a  mile  from  the  west  end  of  the  looh  to  a 
duri  distance  from  the  east  end. 

Tlie  area  covered  by  less  than  100  feet  of  water  is  2784  acres.  The 
•nm  between  the  consecutive  contour-lines  and  the  percentages  to  the 
tofal  area  of  the  loch  are  as  follows : — 

Feet. 


0  to 

100 

100  „ 

200 

200  „ 

300 

300  „ 

400 

400  „ 

500 

500  „ 

600 

600  „ 

700 

700  „ 

800 

800  « 

900 

900  „ 

1000 

over 

1000 

Acres. 

Per  cent 

2784 

422 

863 

131 

528 

80 

488 

7-4 

331 

50 

331 

50 

547 

8-3 

111 

1-7 

530 

80 

79 

12 

4 

01 

6596  1000 

These  oontour-lines  of  depth  approach  each  other  very  closely  in 
many  places,  showing  that  the  slopes  are  very  steep  at  these  points.  A 
little  to  the  west  of  the  promontory  called  '*  Rudha  nam  Faiseachean  " 
on  the  south  shore,  south-ea^t  of  the  islands,  this  is  very  marked,  the 
slope  being  as  much  as  1  in  2^.  Farther  east  on  the  south  shore,  off 
''Eilean  Allmhara,"  the  slope  is  again  very  steep,  as  it  also  is  off 
Brinacory  island,  which  lies  almost  opposite  on  the  north  shore. 

As  the  surfaoe  of  the  loch  is  only  30  feet  above  sea-level,  almost  the 
entire  bed  of  the  loch  is  below  the  level  of  the  sea.  The  area  draining 
directly  into  Looh  Morar  is  over  33,800  acres,  or  about  52  square  miles. 

The    volume    of   water    contained    in   the   loch   is  estimated   at 
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81,486,000,000  cubic  feet,  and  the  mean  depth  at  284  feet.  Although 
Loch  Morar  is  the  deepest  loch,  Loch  Ness  has  a  volume  three  times  as 
great,  and  its  mean  depth  is  436  feet. 

The  deepest  Scottish  lochs  next  to  Loch  Morar  are — 


Loch  Ness 
Lomond 
Lochy 
Ericht 
Tay 


»» 


(« 


9> 


»» 


751  feet 
623  „ 
531  „ 

512  „ 
508  „ 


In  the  sea  to  the  west  of  Morar  there  is  no  depth  approaching  1000 
feet,  with  the  exception  of  a  deep  spot  of  834  feet  (139  fathoms)  between 
the  islands  of  Bum  and  Skje,  so  that  to  get  a  depth  of  1000  feet  one 
must  go  west  of  St.  Eilda  and  Ireland,  beyond  the  100-fathoms  line 
in  the  Atlantic  ocean.  There  are  no  depths  comparable  to  this  in  the 
North  sea,  but  the  submarine  valley  known  as  the  "  Norwegian  Gut," 
which  runs  round  the  west  and  south  coast  of  Norway,  is  remarkably 
deep,  depths  of  1794  feet  (299  fathoms)  and  1710  feet  (285  fathoms) 
having  been  obtained  at  the  part  called  "  The  Sleeve." 

There  are  seven  lakes  on  the  continent  of  Europe  which  exceed 
Loch  Morar  in  maximum  depth,  and  in  the  following  table  their 
maximum  depths,  heights  of  the  water  surface  above  sea-level,  and 
depths  of  their  floors  below  sea-level,  are  shown  as  compared  with 
Loch  Morar.  The  first  four  of  these  lakes  are  in  Norway,  the  other  three 
are  well-known  Italian  lakes.* 


Name. 

Max.  depth. 

Heigbt  above 
aea-lcvcl. 

Feet. 

Depth  below 
sea-leyel. 

Feet. 

Feet. 

Hornisdalsvand  ... 

1594-5 

167-3          1 

1427-2 

Mjosen     

1482-9 

396-9        ' 

10860 

Salsvatn 

14600 

42-6 

1417-4 

TinDBJo 

14370 

606-9 

8301 

Como        

13418 

652-9 

688-9 

Maggiore 

1220-4 

472-4 

7480 

Garda 

11351 

213-2 

9219 

Morar       

•••  , 

10170 

305 

986-5 

_ 

_ 

The  Lake  of  Geneva,  in  which  veiy  important  and  comprehensive 
limnological  work  has  been  done  by  Prof.  Forel,  Dr.  Ed.  Sarasin,  and 
others,  has  a  maximum  depth  of  1013*8  feet,  and  the  height  of  the 
water  surface  is  1220*4  feet  above  sea-level ;  the  deepest  part  of  the 
lake-floor  does  not,  therefore,  go  below  sea-level,  but  lies  at  206*6  feet 
above  it. 

Temperature  Observations, — A  large  number  of  observations  on  the 
temperature  of  the  water  of  Loch  Morar  have  been  made  in  various 

^  The  figures  referring  to  these  continental  lakes  are  derived  from  "Halbfasi, 
Die  Morphometrie  der  Earopaischen  Seen,"  Zeitsehr.  Qesell$ch,  Erdk.  Berlin^  Jnhrg. 
1903,  p.  592  ;  1904,  p.  204. 
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seasons  and  in  different  years.  On  April  29  and  September  3,  tSBT,  Sir 
John  Murray  took  several  series  of  temperatares,  ranging  from  ihe 
snifaoe  to  the  bottom.  In  the  April  observations  the  temperature 
varied  from  43"-!)  at  the  surface  to  42''"0  at  the  bottom,  a  range  of  l"-f, 
and  in  September  the  variation  was  from  67  'S  at  the  snrface  to  42^*1 
at  the  bottom,  a  range  of  15  'T.  On  July  2  and  3,  li'02,  serial  tempe- 
ratures were  taVen  by  the  Lake  Survey,  and  the  variation  was  from 
65^'2  at  the  surface  to  42°-2  at  the  bottom,  a  range  of  lU'-O.  Subse- 
qnently,  on  March  28,  1 90;!,  the  temperature  was  found  to  be  practically 
umform  from  the  surface  to  the  Iwltom  at  a  depth  of  lOlO  feet,  the 


iPMe  6ji  r.  X.  /ii*i 


Burfaoe  temperature  being  41-9,  while  tbat  at  the  bottom  was  41  8,  a 
range  of  only  0"-l,and  on  OctobBr  2;i  of  the  same  year  the  variation  was 
from  50"-2  at  the  surface  to  43'-0  at  the  bottom  in  1000  feet,  a  range  of 
7°'2.  The  temperature  at  the  depth  of  1000  feet  has  generally  been 
regarded  as  fairly  constant  at  about  42°'0  all  the  year  round,  with  a 
variation  of  about  0'''2,  and  this  higher  record  of  43''-0  may  be  due  to 
the  increaoed  amount  of  water  draining  into  the  looh  during  the  wet 
summer  of  1903.  The  highest  surface  temperature  recorded  n'as  one 
of  59°'2  on  June  30,  1902,  off  Bracora,  tlie  air- temperature  at  the  time 
being  G2''S,  with  a  moderate  westerly  breeze.  This  gives  a  total  range 
of  17 "'4  between  the  highest  surface  and  the  lowest  bottom  temperature 
recorded. 
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The  deposits  coYering  the  floor  of  Loch  Morar  are  mostly  dark  brown 
in  colonr,  which  becomes  almost  black  in  the  deeper  parts.  A  sample 
from  1000  feet  was  dark  brown  when  wet,  and  greyish-black  when  dry, 
containing  about  50  per  oent.  of  black  vegetable  matter,  about  10  per 
cent,  of  mineral  particles  (qnartz,  mica,  hornblende,  etc.),  with  a  mean 
diameter  of  0*15  millimetre,  and  abont  40  per  cent,  of  amorphous  clayey 
matter,  with  many  fine  Diatoms  and  a  few  fragments  of  arenaceous 
Foraminifera.  The  mica  is  present  in  extremely  minute  flakes,  and 
imperceptible  to  the  naked  eye  in  the  unwashed  material.  In  this 
respect  the  material  from  Loch  Morar  differs  from  that  obtained  in 
most  of  the  other  lochs,  in  the  samples  from  which  the  glistening  mica 
flakes  attract  one's  attention. 

Loch  Beoraid  (see  Plate  II.). — Loch  Beoraid  is  a  long  narrow  loch, 
lying  amidst  wild  and  rocky  scenery  about  3  miles  to  the  south  of  Locb 
Morar.  There  were  no  Ordnance  Sarvey  bench-marks  available  in  the 
vicinity  of  the  loch  from  which  the  level  of  the  water  surface  could  be 
ascertained,  but  from  the  position  of  the  spot-levels,  the  height  was 
estimated  at  168  feet  above  the  sea.  The  loch  trends  in  an  east-to-west 
direction,  and  is  fed  by  numerous  small  bums,  the  largest,  AUt  a  Ghlinne 
Dhuinn,  flowing  in  at  the  east  end.  The  Meoble  river,  which  drains 
the  loch,  issues  at  the  west  end,  and,  after  a  course  of  3  miles,  falls  into 
Loch  Morar.  There  are  one  or  two  small  islands  at  the  east  end  of  the 
loch,  and  one  large  one  lying  in  the  centre,  almost  equidistant  from  both 
ends  of  the  loch.  The  length  of  Loch  Beoraid  is  3^  miles,  and  its 
maximum  breadth  about  one-third  of  a  mile ;  the  mean  breadth  is  one- 
sixth  of  a  mile,  and  the  area  covered  by  water  is  352  acres,  or  over  half 
a  square  mile.  The  number  of  soundings  taken  was  120,  the  maximum 
depth  obtained  being  159  feet;  the  mean  depth  is  over  72  feet.  The 
volume  of  water  is  estimated  at  1,156,000,000  cubic  feet,  and  the  drainage 
area  extends  to  7680  acres,  or  nearly  12  square  miles. 

There  are  two  basins  over  100  feet  in  depth ;  one  at  the  west  end  of 
the  loch  three-quarters  of  a  mile  in  length,  with  a  maximum  breadth  of 
one-sixth  of  a  mile,  approaching  to  within  one-eighth  of  a  mile  from  that 
end.  The  maximum  depth  obtained  in  it  was  147  feet,  comparatively 
very  near  the  outflow.  The  eastern  basin  is  nearly  1^  miles  in  length, 
with  a  maximum  depth  of  159  feet,  the  area  over  150  feet  in  depth  being 
almost  half  a  mile  in  length.  The  oO-feet  area  is  continuous  from  end 
to  end,  passing  to  the  south  of  the  large  central  island,  the  depth  in  the 
channel  being  53  feet.  Loch  Beoraid  is  a  rock  basin  divided  into  two 
separate  basins  by  a  rocky  ridge  which  crosses  the  loch  at  the  large 
island.  At  the  west  end  of  the  loch  there  is  a  rocky  barrier,  and  the 
river  Meoble  in  its  course  forms  a  waterfall  over  rocks  a  short  distance 
from  its  exit.  The  loch  was  surveyed  on  July  1,  1902,  by  Messrs.  J. 
Hewitt  and  James  Murray,  and  at  4.30  p.m.  on  that  date  the  following 
series  of  temperatures  was  taken  about  a  quarter  of  a  mile  from  the 
west  end  of  the  looh : — 


BATHTIOTftlGAL  SURYXT  OP  THE  FRESH-WAT£R  LOCHS  OP  SOOTLAND.     77 

Depth.  Temporatore. 

Snrfftoe 60°0  Fahr. 

i \t  IwB «  •••      •••     •••     •••      •••      •■•   £/«/  O    ^ 

^iJ  yy  •••  •••  •••  •••  •■•  •••  •••  %J%y    V  9f 

VV  f^  •••  •••  •••  •••  «••  •«•  •••  %}  L    V  99 

XvVF  yy  •••  ■••  •••  •••  •••  •••  •«•  Aft/  9^ 

X  « V  M  •••  •••  •••  •••  9  •  •  •••  •••  TSO     i/  ^ 

These  temperatnreB  show  a  range  of  12°'5  £rom  the  surfaoe  to  100 
feet»  with  a  small  in  version  of  half  a  degree  between  100  and  140  feet. 
About  3  p.m.  the  surface  temperature  in  the  centre  of  the  loch,  half  a 
mile  from  the  east  end,  with  a  strong  westerly  breeze  blowing,  was 
found  to  be  61°-4. 

Loch  an  Nostarie  (see  Plate  III.). — Loch  an  Nostarie  is  a  small  loch 
lying  about  a  mile  to  the  north  of  the  west  end  of  Loch  Morar,  into 
which  it  drains  through  the  little  Loch  a'  Bhada  Dharaioh  and  the  AUt 
an  L6in.  It  was  surveyed  on  July  16,  1902,  by  Mr.  Hewitt,  when,  by 
leyelling  from  an  Ordnance  Survey  bench-mark,  the  level  of  the  water 
surfaoe  was  found  to  be  89*3  feet  above  sea-level.  The  loch  has  a  length 
of  a  little  over  half  a  mile,  with  a  maximum  breadth  of  nearly  half  a 
mile,  the  mean  breadth  being  a  quarter  of  a  mile.  The  area  covered 
by  water  extends  to  90  acres,  or  nearly  one-seventh  of  a  square  mile. 
The  number  of  soandings  taken  was  02,  the  maximum  depth  being  35 
feet,  while  the  mean  depth  is  very  nearly  11  feet.  The  volume  of  water 
contained  in  the  loch  is  estimated  at  44,000,000  cubic  feet,  and  the 
drainage  area  extends  to  1152  acres  or  If  square  miles.  The  loch  is 
quite  simple  in  conformation,  the  deep  water  occupying  a  central 
position.  On  the  date  of  the  survey  the  temperature  of  the  water  was 
found  to  be  almost  uniform  from  surface  to  bottom,  the  difference 
between  the  surface  temperature  and  that  at  30  feet  being  only  0°'l 
Fahr.,  as  shown  by  the  following  series  taken  at  4  p.m.  in  the  deepest 
part  of  the  loch : — 

Depth.  Temperature. 

Surfaoe 59^*3  Fahr. 

XV    XvOb      ...  ...  ...  ...  ...  ...  ...        %j\j     o         ,a 

"^r         „  ...  ...  ...  ...  ...  •••  ...         wi/       A  „ 

O  V         „  ...  ...  ...  ...  ...  ...  ...         0%J      A  „ 

The  details  regarding  the  lochs  dealt  with  in  this  paper  are  given 
in  the  table  on  p.  78. 

NOTES  ON  THE  BIOLOGY  OF   LOCH  MORAR.      ' 

By  JAMES   MXJRRAT. 

Salmon,  sea-trout,  and  loch-trout  abound  in  Loch  Morar,  and  the  sport  is 
frequently  very  good,  but  the  salmon  as  a  rule  are  **  dour  "  to  rise.  Charr  aLd  the 
powan,  or  fresh-water  herring  (Coregonus),  are  said  to  inhabit  the  loch. 

The  biology  of  Loch  Morar  offers  several  peculiarities  as  compared  with  most  of 
the  other  large  Scottish  lochs.    The  quantity  of  plankton  is  small,  the  larger 
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EntomoBiraca  especially  being  deficient  With  this  is  correlated  an  unusual  dear- 
nesB  of  the  water  (a  white  disc  was  yisible  in  June  at  a  depth  of  42  feet).  The 
plankton  hardly  yariee  throughout  the  year,  except  that  Leptodara,  ByihotrtpheB^ 
Hohpediwnr^  and  a  few  other  genera  appear  in  the  summer  monthp  only.  The 
quantity  was  slightly  greater  in  March  than  at  other  seasons.  At  no  season  has 
Daphnia  been  obeerved  in  the  loch,  and  its  absence  has  also  been  noted  by  Dr. 
Thomas  Scott  (as  long  ago  as  1892)  and  by  Mr.  D.  J.  Scourfield.  This  is  more 
remarkable  as  Daphnia  abounds  in  Loch  an  Nostarie,  about  a  mile  distant,  and 
discharging  into  Loch  Morar  by  a  considerable  stream.  The  only  Diaptomus  was 
the  common  2).  gracilis ;  while  many  of  the  other  large  lochs  in  about  the  same 
latitude  have  also  one  or  other  of  that  group  of  closely  related  species  represented 
in  Loch  Ness  by  D,  latioeps.  The  Bosmina  was  the  typical  B.  hngispina,  and  not 
B.  obtuMirottris,  which  is  the  common  species  in  the  majority  of  the  S<X)ttish  lochs. 
In  contradistinction  to  the  Ecarcity  of  larger  organisms,  many  yery  small  species 
were  abundant.  Desmids  especially,  of  a  few  species,  were  unusually  numerous  in 
the  plankton  at  all  seasons.  A  remarkable  yariety  of  Xanthidium  suhhastiferum 
has  been  described  by  Messrs.  West  from  material  collected  by  the  Lake  Survey. 
In  this  the  two  spines  of  each  side  of  the  semi-cell,  instead  of  lying  in  the  same 
plane  as  the  semi-cell,  are  placed  side  by  side  on  the  external  angles  of  the  wedge- 
shaped  semi-cell. 

The  aquatic  plants,  growing  in  the  shallow  water  among  the  islands,  yielded 
an  abundant  fauna  of  microscopic  animals,  especially  of  liotifera  and  Tardigrada. 
From  among  these  there  will  shortly  be  described  two  new  species  of  Bdelloid 
Rotifers.  A  new  water-bear  of  the  genus  Echiniscus  will  also  be  described.  It  is 
distinguished  chiefly  by  having  the  dorsal  plates  covered  by  a  large  hexagonal 
reticulation  in  addition  to  the  usual  dots.  This  species  was  very  numerous  in 
October,  and  has  not  yet  been  met  with  elsewhere. 


ADMIRALTY  SURVEYS  DURING  THE  YEAR  1903. 

By  Admiral  Sir  W.  J.  L.  WHARTON,  K.C.B.,  F.R.S.,  Hydrographer. 
Undeb  the  orders  of  the  Lords  Commissioners  of  the  Admiralty,  eight  of  His 
Majesty's  vessels,  with  three  small  hired  steam-vessels,  manned  by  78  officers  and 
703  men,  have  been  employed  on  hydrographical  surveys  on  the  home  and  foreign 
stations.  The  following  is  a  brief  summary  of  the  work  accomplished,  as  detailed 
in  the  report  prepared  for  presentation  to  Parliament : — 

Reports  of  344  rocks  and  shoals  which  were  dangerous  to  navigation  have  been 
received  at  the  Hydrographic  Department,  and  were  notifiei  to  the  public  by 
Notices  to  Mariners ;  627  miles  of  coast  have  been  charted,  and  an  area  of  20,467 
sqaare  miles  has  been  sounded. 

In  Cfreat  Britain  various  resurveys  were  made. 

In  England,  at  Portsmouth  and  Plymouth  much  close  resurveying  was  done. 
At  Dover  a  close  re-examination  was  made  of  the  soundings  in  the  bay,  with 
careful  observations  of  the  tidal  streams,  with  a  view  to  ascertaining  if  the  progress 
of  the  harbour  works  had  any  influence  on  their  set.  Various  re-examinations 
in  the  ever-changing  Thames  estuary  were  carried  out.  East  Dudgeon  shoal  and 
Triton  knoll  were  examined ;  the  former  has  extended,  and  was  traced  as  a  ridge 
until  it  joins  the  Dudgeon  shoal. 

Tidal  observations  by  means  of  a  newly  invented  pneumatic  tide  apparatus 
were  obtained  in  the  North  ses.  Very  fairly  marked  tidal  curves  were  obUined 
on  Brown  ridge,  Swarte  bank,  and  Dogger  bank.    The  curve  on  Brown  ridge 
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verified  an  observatioa  made  by  Captaia  Hewett,  B.N.,  in  1840 — that  in  this 
position  the  vertical  movement  of  the  tide  is  only  about  2  feet.  On  all  the  banks 
the  range  was  less  than  on  the  nearest  shore.  It  is  hoped  that  these  observations 
may  be  extended  in  future  years. 

Looe  and  Teigomouth  were  resurveyed.  At  the  latter  place  the  depths  on  the 
bar  vary  with  every  breeze  of  wind.  Padstow  was  surveyed,  and  great  changes 
were  found  in  the  banks  and  channels.  Two  shoal  places  were  found  nearly  a  mile 
south  of  the  Dodman,  which  enforces  the  need  of  closer  surveys  than  have  hitherto 
been  made. 

In  Scotland^  Loch  Eriboll  and  Gair  loch  were  surveyed,  and  Stomoway  (partly). 
In  Moray  firth  the  survey  was  continued  from  Burgh  head,  and  completed  as  far 
as  Buckie,  besides  large-scale  plans  of  Hopeman,  Lossiemouth,  and  Buckie  (partly). 
At  East  Loch  Roag  further  observations  were  made  of  the  interesting  magnetic 
shoal. 

In  Irdandf  Queenstown  survey  was  completed.  Grookhaven  was  surveyed,  and 
numerous  shoals  were  discovered  in  Ballydivlin  bay.  Toughal  harbour  survey  was 
taken  in  hand,  and  will  be  finished  next  year. 

In  Newfoundland,  the  survey  of  the  bay  of  Exploits  was  continued,  and  a 
portion  between  Northern  arm  and  Bay  point  on  the  west,  and  Burnt  arm  and 
Brown  arm  on  the  east  was  finished.  A  series  of  soundings  immediately  off  the 
eastern  approach  to  Belle  Isle  strait  and  in  the  outer  p^irt  of  the  approach  was 
obtained,  which  will  aid  vessels  in  finding  their  position  in  a  fog. 

An  unexpected  bank  was  found  in  the  centre  line  of  approach,  which  will 
create  anxiety  if  struck  by  the  lead,  as  it  will  appear  as  if  the  ship  is  near  the  shore. 

In  British  Columbia,  soundings  were  obtained  in  the  approaches  to  the  Strait 
of  Juan  de  Fuca,  completing  the  work  carried  out  in  the  two  previous  seasons. 
The  survey  on  the  south-east  coast  of  Yancouver  island  between  Sidney  and 
Cadboro'  point  was  finished.  The  survey  of  the  North  channel  to  Queen  Charlotte's 
sound  was  nearly  finished,  and  plans  were  made  of  Blunden  harbour  and  the 
Southgate  group  of  islands.     The  survey  of  Nanoose  bay  was  also  begun. 

On  the  West  Coast  of  Africa,  Old  Calabar  river  and  its  approaches  wore 
surveyed,  and  a  plan  made  of  Duke  Town  anchorage.  Observations  were  obtained 
in  the  strength  of  the  Quioea  current  to  ascertain  its  depth.  It  appears  not  to 
reach  below  45  fathoms,  diminishing  to  15  fathoms  as  the  shore  is  approached. 
A  shoal  off  the  Bissagos  islands,  in  the  main  line  of  traffic  to  the  Cape  Colony, 
reported  by  the  s.s.  Ruapehu,  was  searched  for  without  success,  and  has  now  been 
removed  from  the  charts. 

In  the  China  seas  two  ships  were  at  work.  The  West  Lamma  channel  at 
Hong  Eong  and  a  portion  of  the  waters  from  Putoi  islands  to  the  westward  were 
surveyed.  The  survey  of  Mirs  bay  near  Hong  Kong  was  continued.  The  survey 
of  the  British  sphere  of  influence  on  the  Shantung  coast  was  resumed,  and  the 
portion  from  3}  miles  east  of  Kimin  island  round  the  promontory  to  1  mile  south 
of  Bars  rock  was  finished,  and  plans  were  made  of  Act»on  and  Swallow  coves,  as 
well  as  of  Rocky,  Litan,  and  Aylen  bays.  3910  miles  of  soundings  were  obtained 
on  the  outer  part  of  the  great  bank  which  stretches  off  the  coast  to  the  north  of 
the  island  Shaweishan,  at  the  mouth  of  the  Yangtse,  without  any  dangers  bein<' 
discovert  d. 

In  Australasia,  on  the  east  coast  of  North  i!«land,  New  Zealand,  115  miles  of 
coast-line  has  been  survejed  froTi  Te  Para  to  East  C^pe,  and  soundings  were 
obtaiied  over  an  area  of  1370  square  milts  in  the  vicinity  of  the  c«.ast.  The 
entrance  channel  to  Port  Nicholson  was  surveyed.  The  survey  of  the  east  coast 
of  North  island  from  Cape  Runaway  to  the  southward  is  now  in  baud.    During 
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the  search  for  a  5-fathom  shoal,  reported  by  the  Star  of  Bengal  situated  ia  the 
open  Pacific,  410  miles  N.  50^  E.  from  Auckland,  an  extensive  submerged  ridge 
27  miles  long  was  found  to  have  depths  over  it  from  300  to  100  fathoms,  coral. 
The  frequent  rips  which  were  seen  on  this  ridge  may  have  given  rise  to  the 
reported  shoal.  In  Tasmania,  Hunter  passage  on  the  north-west  coast  was  surveyed, 
assistance  being  obtained  from  the  Tasmanian  Land  Office.  A  portion  of  the  inner 
route  to  Torres  strait  was  surveyed  to  the  southward  of  GvX)k  town,  between 
Monk  House  and  Rattlesnake  points,  including  a  part  of  the  passage  to  ihe  outer 
barrier  reef. 

The  surveying  ships  maintained  by  the  Indian  Oovernment  continued  the 
survey  from  Ghittagong  to  the  Fouthward  on  the  Arakan  coast,  and  a  plan  was 
made  of  Naaf  river.  At  the  Andaman  islands  plans  were  made  of  Port  Meadows 
and  Kotara  harbour.  A  survey  of  Mayu  is  in  progress,  and  on  the  Tenasserim 
coast  the  entrance  and  approach  of  Henz^  basin  are  alio  btiog  surveyed. 

During  1903  the  Hydrographic  Department  has  published  144  charts  and  plans, 
and  48  new  plans  have  been  added  to  the  existing  plates.  The  number  of  charts 
printed  to  meet  demands  has,  during  the  year,  amounted  to  520,898. 
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EUROPE. 

CviJic's  Geological  Atlas  of  Macedoklv  and  Old  Si^rVia. 

*Geologischer  Atlas  von  Makodonien  und  Altserbien.*  Von  Jovan  Cvijic.  8  Blatter 
in  Imperial-Format.  Lithog.  der  Staatsdruckerei. — Ausgabo  der  Akademie  der 
Wisseuschaften.     Belgrade,  1903. 

Following  on  the  large  limnological  atlas  of  last  year,  there  now  comes  this  no 
less  valuable  carthographic  work,  embodying,  in  eight  large  sheets,  the  geological 
researches  of  the  Servian  scholar  in  fields  of  such  manifold  present  interest.  Two 
of  the  maps  are  already  known  in  the  inner  circles  of  specialists,  as  supplements 
to  the  official  reports  of  the  Vienna  Academy.  Here  new  light  is  shed  on  them 
by  the  six  complementary  cartographical  sheets.  The  two  in  question  are 
the  "  tectonic "  maps  (1 : 1,200,000) :  one,  of  the  frontier  territory  between  the 
so-called  **  ancient  mass ''  and  the  younger  Dinaric  and  Albano-Greek  folds ;  the 
other,  of  the  Dinaro- Albanian  Scharunj, 

They  have  already  been  noticed  in  this  Journal  (June,  1902,  pp.  735-737)  in 
a  manner  appreciative  of  their  importance.  To  the  geologist,  and  no  less  to  the 
geographer  with  a  previous  geological  training,  the  most  important  sheet  in  the 
whole  work  now  completed  will  be  the  geological  map  of  the  entire  territory  on 
the  large  scale  of  1 :  500,000.  A  comparison  with  hitherto  existing  representations 
of  the  geological  formations  around  the  Dessaretic  lakes,  and  in  the  Vardar  and 
Struma  valleys,  illustrates  for  the  first  time  the  scope  and  value  of  the  progress 
towards  a  knowledge  of  these  lands  attained  through  the  investigations  of  the 
Servian  scholar.  The  variously  coloured  print  brings  out  in  clear  and  distinct 
diacrimination  geological  structures  of  twenty-two  different  ages  and  characters. 
They  are  described  in  Servian  and  French.  Among  them  the  geographer  will 
particularly  prize  the  detailed  subdivision  of  the  alluvial  deposits,  as  the  strata 
immediately  preceding  our  era.  Cvijic  here  distinguishes  **  Calcaires  lacustres," 
'*Tafs  calcaires,'' ** moraines,'*  and  "sediments  fluvio-glaciaires."  Three  sheets 
with  fifteen  geological  profiles  supply,  in  vertical  section,  the  necessary  comple- 
i&ent  to  this  ground-plan  and  the  data  necessary  to  a  thorough  interpretation  of 
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the  folding  and  depositioD,  the  dislocations  and  basin-formations  of  the  land. 
Most  of  the  profiles  are  on  the  scale  of  1 :  200^000,  with  five-fold  Tertical 
exaggeration ;  several  on  the  scale  of  1 :  100,000.  The  detached  eastern  section 
"  From  Eilia  on  the  Black  Sea  to  the  Bosphorus "  is  on  the  scale  of  1 :  50,000. 
The  very  complete  definition  of  the  strata  by  symbols  indicates  the  species  of 
rock ;  the  colour,  in  harmony  with  the  map ;  and  the  formation.  The  description 
is  in  Servian  and  German. 

Of  especial  interest  to  geographers  and  cartographers  is  the  large  sheet  devoted 
to  the  history  of  the  development  of  the  carto>;raphical  representation  of  the 
Balkan  peninsula.  It  contains  twelve  facsimilies  of  general  maps,  ranging  from 
Abraham  Ortelius  ((Sixteenth  century)  down  to  the  one  in  Stieler's  Hand-atlas, 
dating  from  the  middle  of  the  nineteenth  century.  Beddes  the  above,  maps 
interesting  on  account  of  their  authorship  are  those  of  Sanson  (1692)  and  of  Buache 
(1744).  They  well  illustrate  the  tenacity  of  the  geographical  conception  that 
the  Dinaric  range  (in  Croatia  and  Bosnia),  the  Sardagh  in  Old  Servia,  and  the 
Balkan  (in  Bulgaria)  constituted  one  continuous  mountain  chain.  A  small  map 
giving  a  synopsis  of  the  learned  author's  travels  forms  the  conclusion  of  the 
important  work,  the  accompanying  text  of  which  is  likewise  in  part  being  set  up 
in  type. 

The  Nearest  East — Two  Points  of  View. 

*  Through  the  Lands  of  the  Serb.'    By  Mary  E.  Durham.     Edward  Arnold. 

1904.    Pp.  ix.,  845.     With  a  Map. 

•The  Balkans   from  Within.'     By  Reginald  Wyon.     Finch  &  Co.     1904. 

Pp.  xviii.,  475.     With  Two  Maps. 

The  scope  of  these  two  admirable  volumes  is  not  wholly  the  same  ;  their  par- 
poses  are  wholly  dissimilar.  Yet  inasmuch  as  from  the  geographical  standpoint 
they  have  the  same  interest,  it  is  justifiable  and  instructive  to  consider  them 
together.  Mr.  Wyon  covers  the  whole  ground  from  the  Golden  Horn  to  the 
Montenegrin  border ;  he  travelled,  under  the  fullest  protection  that  could  be 
afforded  him,  as  a  correspondent ;  those  responsible  for  his  safety  in  the  several 
countiies  he  visited  having  the  proper  conception  of  the  value  of  a  hair  of  his 
head.  Miss  Durham,  on  the  other  hand,  adventured  herself  in  Servia  and  Monte- 
negro, and  even  Albania,  trusting  to  her  sex  and  to  the  application  of  the  pro- 
verbial noblesse  oblige.  In  part  of  her  travels,  moreover,  ignorauce  was  bliss ;  for 
there  can  be  no  doubt  that  she  adventured  more  dangerously  than  she  knew. 
Certainly  the  woman  traveller  was  sccepted  where  no  ordinary  male  would  have 
made  his  way  unscathed.    Her  journey  as  such  is  the  more  praistiworthy. 

Mr.  W>  on  was,  of  course,  intent  on  bloodshed,  on  wars  and  rumours  of  wars ; 
and  though  in  his  series  of  vivid  sketches  of  things  seen  the  political  aspect  of  his 
subject  is  not  often  insisted  upon,  it  is  always  present  to  the  mind.  Nor  is  this 
aspect  wholly  neglected  by  Miss  Durham.  Setting  aside  political  considerations, 
so  to  write,  in  the  concrete  form,  a  question  of  abstract  political  geography  ia  forced 
upon  the  imagination  by  both  these  books.  We  see  in  the  mind's  eye  the  tourist 
who  would  become  a  traveller  casting  all  his  ambitions  from  him  as  he  tries  to 
enter  Belgrade  in  the  same  casual  manner  in  which  he  would  alight  at  the  Gare  du 
Nord.  The  line  of  demarcation  here,  between  the  West  and  the  nearest  East,  is  the 
most  remarkable  unnatural  line  which  the  political  geographer  has  to  draw.  Under 
different  conditions  (say,  the  existence  of  a  strong  coherent  power  in  Greece)  it 
would  never  have  been  drawn.  But  being  drawn,  it  preserves,  and  will  long  pre- 
serve (to  judge  from  the  books  before  us),  this  wonderful  picture  of  races  in  infancy 
->of  men  who  are  of  full  age  in  childhood  and  children  in  manhood,  whose  abstract 
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gods  ire  firiendahip  and  enmity.  We  find  Mr.  Wyon  writing  of  "  a  European  **  as 
dirtinct  from  the  native  of  this  region.  It  is  to  Mm,  the  native,  that  both  writers 
d«7ote  their  chief  attention,  viewing  them  under  oppodte  conditions,  but  arriving 
at  (Heciaely  similar  conclusions.  The  geographical  interest  of  both  books  centres 
upon  the  Albanian  and  the  Montenegrin. 

The  volumes  are  well  illustrated,  but  the  illustrations,  like  the  text,  are  con- 
eemed  with  the  people  rather  than  the  physical  attributes  of  the  country.  Both, 
iiowever,  have  a  few  striking  word-pictures  of  the  little-known  scenic  wonders  of 
the  region ;  and  how  far  the  travellers  were  at  times  fulfilling  the  role  of  explorers 
may  be  gathered  from  the  frequency  with  which  they  were  dependent  for  know- 
ledge of  a  journey's  length  on  the  native  estimate  in  hours,  which  generally  sadly 
ovoeatimated  the  capacity  of  the  foreigner.  Mr.  Wyon  was  once  wholly  lost  in 
the  Bilo  mountains.  Miss  Durham's  excellent  descriptions  of  the  towns  she  visited, 
and  her  archieological  notes  and  drawing?,  are  noteworthy  features  of  her  work. 

0.  J.  R.  H. 

ASIA. 

PeKSIAN   OBNITHOLOaT. 

*The  Birds  of  Eastern  Persia:  Ornithological  Results  of  an  Excurdion  made  in  1898/ 
By  G.  N.  ZarudnyL  St  Petersburg  :  1903.  (Memoirs  of  the  Russian  Geographical 
Society,  for  General  Geography,  ?ol.  xxxvi.  part  2 ;  Russian.) 

The  geographical  portion  of  this  jouroey  was  described  in  the  first  part  of  the 
lame  volume  of  the  '  Memoirs,'  as  well  as  in  a  communication  to  the  Memoirs  of  the 
St.  Petersburg  Academy  of  Sciences  (x.,  No.  1'  ;  while  the  birds  of  the  Trans- 
casfoan  region  were  described  by  the  same  author  in  *  Materials  for  the  Knowledge 
of  the  Flora  and  the  Fauna  of  Russia,*  part  ii.  In  the  present  work  the  learned 
ornithologist  gives  the  description  of  the  species  of  birds  which  he  met,  and  of 
which  he  brought  specimens.  Only  a  few  species  have  been  added  on  the 
authority  of  Dr.  Blanford  (*  Eastern  Persia,'  vol.  ii.)  and  Dr.  Aitchison  ('  The 
Zoology  of  the  Afghan  Delimitation  Commission ').  N.  Zarudnyi  considers  that  it 
would  be  premature  to  draw  any  general  conclusions  concerning  the  bird  fauna  of 
Persia,  in  connection  with  other  portions  of  the  Iran  plateau  and  the  Turan 
lowlands,  so  long  as  large  portions  of  Afghanistan  and  Central  Persia  remain 
unexplored ;  he  therefore  simply  describes  the  421  species  of  birds  which  are  known 
from  Eastern  Persia,  giving  notes  about  their  habits  and  the  localities  they  were 
found  in,  and  showing  their  distribution  over  six  districts,  into  which  he  subdivides 
Eastern  Persia. 

Korea. 
'Korea.'    By  Angus  Hamilton.    London :  Heinemann.    1904. 

This  is  a  book  full  of  interest.  The  journeys  made  by  the  author  include  a 
trip  to  the  German  mines  at  Tongkoku,  and  another  to  the  Diamond  mountains,  of 
which  Mrs.  Bishop  has  written  an  earlier  description,  and  add  but  little  to  our 
geographical  knowledge  of  Korea.  But  the  charm  of  the  book  lies  especially  in 
the  freshness  of  treatment  and  fulness  of  detail  with  which  each  subject  is  pre- 
Mated,  and  in  the  opportune  information  regarding  the  political  situation  in  Korea 
almost  up  to  the  date  of  the  outbreak  of  the  war  between  Russia  and  Japan.  The 
▼arying  influence  of  Russia  and  Japan,  the  absence  of  British  traders  (though 
Bntish  manufactures  had  through  Japanese  pedlars  secured  a  commanding  position 
bafore  Korea  was  opened  by  treaty  to  trade),  the  value  of  the  harbours,  the  beauty 
of  the  land,  and  the  love  of  its  people  for  natural  beauties,  are  each  in  turn  repre- 
mted  by  a  happy  pen  supported  by  excellent  illustrations.    At  the  same  time 
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there  ie  mucb  iaformation  regBrding  the  pecoliar  customs  of  the  oouatry  aad  the 
progress  of  foreign  trade,  eepecUlIf  at  Chemulpo.  Aa  eccoant  is  gWen  of  tbe 
Tarioua  foreiga  mining  enterpriBee,  and  is  tbe  appendix  ve  full  Ubtea  of  attlietics 
of  trade. 

Mr.  Hamilton  is  justly  eloquent  on  the  goad  work  done  b;  Mr.  J.  McLe&Tj 
Brown,  c.m.o.,  tbe  Inipector- General  of  Cuatoms,  and  writes  very  interestingly  on 
tbe  present  queen  and  the  minister,  Yi  Vong-ik,  whose  rise  from  the  lowest  con- 
dition to  the  highest  inSueace  has  been  attended  with  vicissitudes  the  tale  of 
which  was  not  completed  at  tbe  date  of  tbe  volume.  Some  of  the  generjliKations 
drawn  by  the  author  are  doubtless  at  variance  with  the  opinions  of  men  who  have 
lived  longer  in  the  country,  but  tbe  picture  of  Korea  at  tbe  close  of  1900,  and  the 
history  of  the  opposing  interests  of  diOeient  nations,  are  attractively  portrayed. 
One  of  tbe  best  purtious  of  the  book  is  the  preface,  which  coataine  an  eioellenl 
description  of  that  part  of  Manchuria  which  is  now  the  present  scene  of  the  war, 
together  with  particuhtrs  of  tbe  relative  strength  at  sea  and  on  land  of  the  two 
nations  then  making  ready  for  battle.  W.  B.  C. 


Japan. 

■  Impressiuns  of  Japan.'    Uy  G.  H.  Bittner.     John  Murrey.     190i.     I'p. 

'  Japan  and  Her  People,'     By  Anna  C.  Hartshome.     Ke^n  Paul,     1901.     In  two 
volumes,  encased.    Pp.  x..  377 :  vi..  374.     With  h  Map. 

'  Japan :  Due  Land  der  AnTgebendea  Sonne.'  By  Dr,  Joseph  Lnutercr.  (ipamer, 
Leiplig,  Pp.  V  ,  407. 
If  these  three  works  may  be  tekea  as  an  average  of  those  called  forth 
present  bappenings,  the  comparison  of  treitment  is  not  without  ioterest. 
here  we  have  Jaian  ss  it  impressed  an  Eaglishman  and  an  American  woman, 
as  a  German  has  studied  it.  Mr.  Hittner's  wurk  consists  of  a  series  of  eketcl 
on  disconnected  subjects,  pleasantly  written,  and  beautifully  illtistrated.  Mies 
Hartshome'a  book  is  on  similar  lices.  A  reader  would  find  ample  entertmnment 
in  either,  even  one  who  did  not  koow  where  Japan  is.  Like  the  generality  of 
books  of  "  impresfions,"  infornatiou  aa  to  the  natural  appearance  of  Japan 
practically  confines  itself  to  the  two  themes — the  flowers  and  Fujiyama.  In 
effect,  both  works  should  commend  themsulves  to  the  casual  traveller  as  efficient 
adjuncts  to  Murray's  Handbook  ;  and  this  U  meant  in  no  derogatory  sense.  Mies 
HarWhome,  for  example,  gives  fragments  of  archieology  and  legend  of  high  interest 
and  erudition,  but  contrast  what  (it  may  be  presumed)  is  demanded  by  the 
German  reader.  Dr.  Lauterer's  scientific  study  is  veiled  by  an  attempt,  fai  leas 
euccesijful  than  the  English,  at  picturesque  binding,  by  photographs  of  scenery, 
geisha,  and  so  forth ;  but  iu  his  first  fow  page^  is  a  chroaological  list  of  Japan'* 
rulers  from  6tl0  n.c.  Ho  works  through  tbe  entire  history  of  Japan  from  tbit  date 
until  tbe  present  day,  dividing  it  into  eight  periods.  Philology,  art,  conditions  of 
life,  topography,  geology,  climatology,  botany,  fioro,  fauna,  and  a  list  of  authorities 
— these  subjects  are  handled  in  succession,  and  well  bandied ;  but  the  result,  to 
be  frank,  reads  something  like  a  magoified  telegram.  This  is  typical  of  the 
practical  German  outlook.  In  England  we  have  it  not.  Tbe  Gorman  geographie»l 
method  has  developed  beyond  ours,  but  it  is  a  question  whether  a  ayatein  of 
geography  which  colls  forth  a  book  attempting  to  crystallize  all  the  coDceivably 
kindred  sciences,  does  not  defeat  its  own  ends  by  giving  up  all  its  claim  to 
originality.  _    -  _   — 
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A  JOTTBKET  A0B088  SuMATBA. 

*Qiier  Dnrch  Snmatra.'   By  Alfred  BCaaas.    Berlin :  W.  SuBserott.    1901    Pp.  xii.,  143. 

With  Two  Maps. 

This  is  ftn  IntereBting  account  of  a  journej  of  some  250  miles  across  the  south- 
east of  Sumatra,  between  Bangkoelen  on  the  west  coast  and  Palembang  on  the 
msL  The  route  taken  led  nearly  north  from  the  start  into  the  highlands  of 
Padangy  mounting  the  coastal  range  of  Barisan,  which  appears  on  this  the  steep 
nde  of  the  island.  It  then  struck  down  on  to  one  of  the  streams  feeding  the  river 
MoeRy  and  followed  that  stream  down  to  Palembang.  The  book  is  properly  prefaced 
with  a  short  account  of  the  history  and  physical  appearance  of  Sumatra.  The 
descriptions  of  scenery  and  native  life  are  excellent,  and  the  illustrations  apposite 
Hid  well  produced  from  photographs.  Of  particular  interest  are  those  which  show 
ike  handsome  and  fantastic  domestic  architecture  of  the  better  class  of  dwellings. 

AMERICA. 

Canada. 

*  Sport  and  Travel  in  the  Northland  of  Canada/     By  David  T.  Hanbiiry. 
Edward  Arnold.     1904.    Pp.  xxxii.,  319.     With  Two  Map^. 

This  important  work  is  decidedly  mistitled,  for  the  phrase  "  Sport  and  Travel " 
rather  suggests  a  common  type  of  travel-book,  which  simply  relates  acts,  and  has 
DO  scientific  objective.  On  the  contrary,  Mr.  Hanbury  set  out  to  explore,  to  collect 
new  facts ;  and  he  fired  his  gun  and  drew  his  net  less  often  as  a  sportsman  than 
as  a  hunter  by  necessity.  Nor  was  his  work,  as  here  set  forth,  topographical  only. 
He  hrought  home  geological,  faunal,  and  floral  collections,  with  meteorological  and 
ethnological  data,  to  which  reference  must  be  made  later.  The  course  of  his 
journey  of  1901-2,  to  which  previous  journeys  are  here  treated  as  merely  intro- 
doctory,  was  detailed  in  the  Journal  of  December,  1902  (p.  655),  and  February, 
1903  (p.  189) ;  it  will  therefore  suffice  to  indicate  here  that  it  led,  roughly  speaking, 
from  Chesterfield  inlet  to  the  Arctic  coast  in  101°  W.,  and  along  the  coast  (crossing 
Kent  peninsula  at  its  neck)  to  the  mouth  of  the  Coppermine  river,  and  so  by  Great 
Bear  lake  to  Fort  Norman  on  the  Mackenzie.  He  broke  new  ground  in  local 
joomeys  north  of  Chesterfield  inlet  and  Baker  lake,  and,  on  his  main  route,  from 
the  point  where  he  left  the  Ark-i-Linik  river  and  crossed  the  height  of  land  on  his 
way  to  the  coast.  From  here  he  descended  Buchanan  river  through  slightly 
ondnlating  open  country  to  Backs  river  and  Lake  Pelly  (260  feet  above  sea-level), 
and  oontinaed  thence  northward  through  a  very  barren  and  rocky  district.  On 
the  coastal  journey  the  old  surveys  were  found  generally  accurate,  save  that  by 
eroasing  Kent  peninsula  instead  of  skirting  round  it,  Mr.  Hanbury  found  that  large 
maaa  of  land  to  be  much  more  nearly  insulated  than  was  previously  supposed, 
owing  to  the  existence  of  a  narrow-mouthed  inlet,  which  had  been  missed  by  the 
eoast  sorveyors.  Having  regard  to  the  nature  of  the  country  traversed,  it  might 
have  been  well  if  Mr.  Hanbury 's  route  surveys  on  the  newly  explored  portions  of 
his  Journey  could  have  been  exhibited  in  greater  detail,  as  the  small  scale  of  the 
topographical  map  provided  does  not  enable  the  reader  to  follow  the  narrative 
doedy  upon  it.  Without  this  assistance  it  is  not  easy  to  appreciate  in  detail  the 
l^yncal  characteristics  of  the  land  from  the  text,  for  these  are  never  strongly 
marked  individually.  The  land  is  one  in  which  cartography  could  make  clear 
much  that  neither  verbal  description  nor  photography  can  touch.  The  result  is 
that  the  narrative  in  parts  becomes  little  more  than  a  diary  of  events,  and  some- 
vhat  lacks  variety.  But  there  is  a  general  impression  that,  in  writing,  Mr. 
Hmbury  minimizes  his  difficulties,  and  that  therefore  he  is  entitled  to  even  greater 
ersdit  than  appears  at  first  glance  for  the  excellent  scientific  work  set  forth  in  a 
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■eriet  of  appeDdioes.  As  regirds  goologj.  Mr.  Hanlmiy  gives  a  sjnopsis  of  his 
obserratioiiSy  snd  Dr.  J.  S.  Flett^  f.ga,  identifies  iwoity-cne  rook  spedmemu 
There  is,  moreoyer,  a  geological  map.  In  this  connectiany  it  may  be  noted  that 
Mr.  Hanbory  collected  ample  proof  of  the  richness  of  the  copp&t  deposits  of  the 
Arctic  coast.  Thus  some  natives  met  near  the  Fitsgendd  islands,  east  of  Kent 
peninsnla,  were  rich  in  copper  implements*  and  stated  that  some  of  thdr  copper 
was  obtained  in  Yictoria  Land  across  the  strait*  and  some  from  the  islands  to 
the  north ;  and  the  travellers  found  quantities  at  Lewis  island  in  BUhorst  inlet. 
An  admirable  coloured  plate  is  provided  to  show  the  butterflies  collected ;  while 
Mr.  H.  J.  Elwes,  F.B.S.,  who  sdentifically  describes  the  specimens*  states  that  "  it 
is  the  most  interesting;  collection  I  have  yet  seen***  and  that*  **  considering  the 
difficulties  under  which  collecting  is  carried  on  in  such  a  region*  and  that  Mr. 
Hanbory  bad  not  previously  any  experience  in  collecting*  this  collection  does  him 
the  highest  credit.  Mr.  R.  A.  Rolfe  tabulates  the  botanical  collection.  A  daily 
series  of  meteorological  observations  is  given  from  September  22*  1901*  to 
September  23. 1902*  with  wind  and  weather  notes,  and  an  almost  complete  list  of 
maTimum  and  minimum  shade  temperatures*  which  should  be  of  the  utmost  value. 
Finally*  there  are  measurements  of  a  few  Hudson  bay  and  Arctic  coast  Eskimo,  and 
an  Eskimo  vocabulary.  A  feature  of  the  journey  was  the  remarkably  amicable 
relations  between  Mr.  Hanbury  and  the  Eskimo  employed  and  encountered  by  him* 
and  he  has  nothing  but  praise  for  them*  contrasting  their  character  strongly  and 
very  favourably  with  the  Indians. 

Lastly*  an  unscientific  word  may  be  allowed  as  regards  the  use  of  Eskimo 
geograi^cal  names.  Mr.  Hanbury  is  in  favour  of  their  retention*  and  this  is  in 
accordance  with  rightly  recognized  usage  at  the  present  day.  But  as  regards  the 
larger  physical  features  of  Northern  Canada,  and  not  a  few  of  the  smaUer*  previoaB 
explorers  have  not  observed  this.  The  giving  of  English  names  has  gone  so  far 
as  to  suggest  an  argument  against  the  present  accepted  custom*  and  the  pcditical 
status  of  the  country  might  be  adduced  in  support.  Eskimo  names  are  particularly 
finfMnilUr  and  (\(  Constantly  hyi^enated)  unwieldy.  MoreDver,  they  make  for 
additional  chaos  in  geogiaphical  spelling — a  chaos  from  which  the  map  acoom- 
panjing  this  volume  has  not  been  save?*  so  that  there  is  the  usual  regrettible  lack 
of  uniformity  in  some  cases.  0.  J.  B.  H. 


The  Oaixoco  Valley. 

*  A  Natoxalist  in  the  Guianas.'   By  Eug^e  Andre,  P.R.G.S.    London :  Smith, 

Elder  k  Co.    19(H. 

Few  of  the  unexplored  areas  oi  South  America  possess  greato'  attractioDS  fat 
the  intrepid  traveler  than  the  one  enclosed  on  the  north  and  west  by  the  river 
Orinoco,  and  on  the  south  by  the  low  Pacarima  range  of  mountains*  the  eastam 
extension  of  which  terminates  at  the  mysterious  dome  of  the  demon-guarded 
Boraima,  od  the  southern  boundary  oi  British  Guiana.  In  the  days  when  the 
Spanish  con^istador  inflimed  the  imagination  of  Europe  with  stories  of  a  golden 
empire*  accessible  by  the  rivers  of  the  regi<m  outlined,  Balegh  sought  for  Manoa  bj 
the  way  of  the  Orinoco  and  Caura*  and  promised  that  ^  whatsoever  Prince  ahaU 
possess  it*  that  Prince  shall  bs  Lords  of  more  Gold*  and  of  a  more  beantifnll 
EmjHre*  and  of  more  Cities  and  people,  than  eyther  the  king  of  ^ayne*  or  thft 
great  Turke.** 

The  Caura  tributary  of  the  Orinoco  and  its  picturesque  valley  baa  recently 
been  the  field  of  the  laboors  and  perilous  adventures  which  Mr.  Andr6  vividly 
describes  in  the  interesting  volume  under  review.  He  gives  the  river  a  length  of 
about  oOO  milet ,  and  tdls  os  that  from  the  Wuomgomo  Indian  lettlttaaent^  ftt  its 
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source,  to  the  rajuds  of  Mura,  400  miles  down-stream,  no  human  habitation  is 
met.  The  whole  distance  is  nothing  but  a  wilderness  and  an  interminable  forest ; 
but  on  the  lower  river  there  are  extensive  llanos  diversified  by  narrow  belts  of 
woodland  bordering  the  streams  or  pools  of  water.  The  whole  forested  region, 
especially  during  the  rainy  season,  is  infested  by  myriads  of  flies  and  olouds  of 
gnats  and  mosquitoes.  Immense  flocks  of  cormorants  are  occasionally  seen,  and 
their  repulsive  and  oily  flesh  sometimes  serves  as  food  for  the  people  of  the  lower 
Gaora. 

Butterflies,  nightjars,  hawks,  rice-birds,  curassows,  and  trojons  attract  the 
fittile  pen  of  Mr.  Andr^  and  add  to  the  charm  of  his  book,  while  his  remarks 
upon  ants  remind  us  of  Belt's  '  Naturalist  in  Nicaragua.'  Pumas,  tapirs,  capa- 
baras,  and  peccaries  refNresent  the  larger  forms  of  animal  life,  but  are  seldom  met. 
The  river  abounds  in  fish;  and  alligators,  electric  eels,  and  caribes  enliven  its 
waters. 

In  the  lower  river  are  the  rapids  of  Mura  and  Piritu,  but  in  its  middle  course 
is  a  succession  of  cataracts  called  the  Falls  of  Para.  Here  the  land  rises  abruptly, 
some  800  feet,  to  a  plateau  about  1000  feet  above  sea.leve],  which  in  turn 
gradually  ascends  to  2000  feet,  to  the  base  of  the  Pacarima  range. 

It  is  interesting  to  note  that,  in  Spanish  colonial  days,  a  line  of  fortified  posts 
was  erected  along  a  road  which  the  Spaniards  opened  between  Esmeralds,  on  the 
upper  Orinoco,  and  the  Caura,  by  way  of  the  rivers  Padamo  and  Erewato ;  but  all 
of  these  strongholds  were  destroyed  in  1776  by  an  uprising  of  the  indians,  driven 
to  revolt  by  the  cruelties  iDfiicted  upon  them  by  the  garrisons.  This  military 
cordon  was  supposed  to  prevent  incursions  of  the  Caribs,  that  warlike  people  of 
which  Pddre  Oassani  so  bitterly  complained  in  1741,  when  giving  an  account  of 
the  Jesuit  missions  on  the  Orinoco. 

With  a  poorly  equipped  expedition  of  fourteen  men  and  three  boats,  Mr.  Andrd 
started  from  La  Prision,  on  the  lower  Canra,  to  explore  the  stream  to  its  source. 
The  difficulties  encountered  were  formidable — the  dense  forest  through  which 
the  river  coursed,  the  thick  tangle  of  undergrowth  on  its  margins,  the  cataracts, 
rapids,  and  other  obstructions  to  navigation,  the  appalling  hordes  of  ants  and 
swarms  of  different  kinds  of  flies,  the  lack  of  proper  food,  and  the  debilitating, 
sickly  climate  gave  the  voyage  such  a  desperate  character  that,  on  reaching  Mount 
Am^lis,  near  the  source  of  the  river,  our  explorer  was  forced  to  turn  ba^k.  His 
largest  boat  was  wrecked  soon  after  at  the  Arichi  rapid,  and  all  of  his  botanical 
specimens,  seeds,  insects,  samples  of  rock,  writingn^ase,  and  journals  were  lost. 
Provisions  for  eight  or  ten  days  alone  remained,  game  was  scarce  and  not  to  be 
counted  upon,  a  vast  uninhabited  and  inhospitable  wilderness  had  to  be  traversed, 
and  starvation  sat  grinning  at  him  from  his  two  remaining  canoes.  These  being 
too  small  to  carry  the  entire  party,  five  of  his  men  undertook  to  reach  the  settle- 
ments down  stream  by  walking  200  miles  through  the  forests — they  were  never 
beard  from  afterwards.  The  remaining  nine  members  of  the  expedition  descended 
the  river  in  the  canoes,  but  such  were  their  sufferings  on  the  way  that  one  of  them 
died  of  starvation. 

The  thrilling  account  which  Mr.  Andr^  gives  of  the  voyage  recalls  the  fearful 
losses  by  hunger  and  exposure  of  Lieut.  Strain's  party,  some  fifty  years  ago,  in  its 
attempt  to  cross  the  isthmus  of  Panam^  by  an  unknown  route. 

The  wreck  of  Mr.  Andre's  boat  was  a  sad  loss  to  science,  but  the  brave  explorer 
must  be  congratulated  that,  despite  his  mishap,  he  has  been  able  to  produce  a 
record  of  his  travels  replete  with  valuable  scientific  and  descriptive  data  which 
add  greatly  to  our  knowledge  of  an  important  section  of  the  Orinoco  valley. 
Dr.  Eeltie,  in  his  admirable  preface  to  the  author's  volume,  justly  say?,  ''In  no 
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region  of  the  world  is  traTelliDg  more  full  of  incident,  more  prolific  in  perilouB 
adventure,  than  in  the  dense  tropical  forests  and  along  the  mighty  streams  of  the 
still  practically  virgin  areas  which  form  so  large  a  part  of  the  South  American 
continent."  G.  E.  C. 

Amazon  Tbibutaries. 

*  Voyage  au  Rio  Curua ;  *  *  Voyage  k  la  Mapuertf ;  *  *  Voyage  au  Maycuni.'    Par 
Madame  O.  Coudreau.    3  vols.    Paris :  A.  Lahore.     1903. 

In  the  vicinity  of  Obido?,  on  the  Amazon  river,  are  three  small  streams  entering 
the  ^eat  fluvial  artery  from  the  north.  Bstween  1900  and  1903,  the  venturesome 
widow  of  M.  Henri  Coudreau  ezaminsd  these,  and  the  works  above  named  are  the 
records  of  her  voyages  and  excursions.  They  give  an  entertaining  account  cf  her 
impressions,  her  local  everyday  experiences,  comments  on  the  Brazilians  and  the 
Indians  whom  she  met  or  had  in  her  employ,  and  an  occasional  valuable  remark 
upon  the  geography  of  the  districts  through  which  she  travelled.  With  happy 
poetry  and  sentiment,  she  impresses  her  pages  with  the  atmosphere  of  her  sur- 
roundings, translates  the  reader  to  the  dreamy  groves  of  the  margin  of  the  Amazon, 
and  lazily  swings  him  in  the  hamac  of  her  volubility. 

Her  works  are  profusely  illustrated  with  vignettes,  which  are  especially  valuable 
as  showing  the  character  of  the  numbarless  cataracts  and  falls  which  obstruct  the 
rivers  she  ascended.  Each  volume  is  accompanied  by  maps  on  a  large  scale, 
showing  the  coorses  of  the  streams  and  the  very  numerous  impedinents  to  their 
navigation.  Altogether  Madame  Coudreau^s  chapters  are  pleasant  reading,  and 
one  can  but  admire  the  ready  wit,  courage,  and  tact  which  enabled  her  to  overcome 
any  obstacle  she  encountered.  G.  E.  C. 

MATHEMATICAL  AND  PHYSICAL  GEOGRAPHY. 

Glaciers. 

<  Die  Gletscher.*    By  Dr.  Hans  Hess.    Pp.  xi.,  426.    Braunschweig :  F.  Vieweg  nnd 

8ohn.    1904. 

This  handbook  may  be  said  to  meet  a  long-felt  want.  It  is  now  nearly  twenty 
years  since  Prof.  Heim  published  his  *  Gletscherkunde,'  and  during  the  interval  the 
advance  of  our  knowledge  of  glaciers  and  all  that  relates  to  glaciation  has  been 
rapid.  Id  Greenland,  Alaska,  Spitzbergen,  and  the  Antarctic  Begions,  scientifio 
travellers  have  investigated  the  operations  of  existing  glaciers  and  ice-sheets, 
while  geologists  have  brought  to  light  many  important  facts  regarding  the  history 
and  subdivisions  of  the  glacial  period,  and  the  existence  of  glacial  deposits  in  the 
earlier  formations.  The  time  was  evidently  ripe  for  an  up-to-date  work  which 
should  summarize  the  results  of  the  different  lines  of  research,  and  Prof.  Hess 
combines  in  himself  many  of  the  essential  qualifications  necessary  for  success  in 
the  task.  He  has  produced  a  book  which  is  clear  and  concis3,  and  in  which  the 
different  parts  of  the  subject  are  treated  of  in  sufficient  detail  for  the  purposes  of  the 
general  reader,  while  he  has  not  failed  to  consider  the  results  of  the  latest  investiga- 
tions. The  polemical  aspects  of  the  subject  are  not  passed  over,  but  are  not 
allowed  to  dwarf  the  less* debated  because  well-established  conclusions.  As  a 
scientific  handbook  this  treatise  deserves  to  be  welcomed,  if  only  because  the 
writer  has  not  hesitated  to  take  up  a  strong  position  against  many  eminent 
authorities,  where  he  thought  the  balance  of  evidence  and  the  results  of  his  own 
investigations  were  distinctly  opposed  to  their  views. 

On  the  question  of  glacial  erosion,  with  the  attendant  phenomena  of  over- 
deepening  of  valleys  and  formation  of  lake-basins,  he  is  evidently  a  follower  of 
Penck,  Briioknc,  and  Baltzer,  and  departs  widely  from  the  position  of  Heim.    He 
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oonnden  ice  a  more  powerful  agent  of  erosion  than  running  water,  and  is  prepared 
eren  to  assame  that  some  gkciers  may  lower  their  beds  at  a  rate  of  2  or  3  centi- 
metres a  year  under  farourable  circumstances.    Whether  this  is  oot  an  extreme 
view  time  alone  can  tell,  but  it  is,  at  any  rate,  refreshing  to  see  these  conclusions  so 
confidently  advanced  in  spite  of  the  strong  criticism  which  they  have  always  pro- 
voked.   The  author  also  supports  the  opinion,  which  is  now  practically  universally 
tooepted  by  geologists^  that  tie  Ice  Age  included  three  or  perhaps  four  distinct  epochs 
of  intense  cold  separated  by  intervals  of  warmer  climate.     Two  more  important 
problems,  the  cause  of  climatic  changes  and  the  mechanism  of  the  flow  of  glaciers, 
he  discusses  more  or  less  freely,  but  admits  are  not  completely  solved. 

Useful  tables  of  statistics  are  given  regarding  the  advance  and  retreat  of  the 
Alpine  glaciers  duriDg  recent  years.  Though  we  miss  the  picturesquene^s  and 
individuality  which  makes  Heim's  book  so  attractive,  this  may  be  welcomed  as  the 
best  and  most  complete  recent  work  on  the  subject  of  which  it  treats. 

J.  S.  F. 

ANTHROPOGEOGRAPHY  AND  HISTORICAL  GEOGRAPHY. 

The  Earth  and  Man. 
*  Geographisohe  Kulturkunde.*    By  Leo  Frobeuius.    With  eighteen  Plates  and  forty- 
three  Skelch-maps  in  the  Text.     Leipzig:   Frederich  Brandstetter.     1904.     Pp. 
xvi.  and  924. 

Iq  an  explanatory  sub-title,  Herr  Frobenius  tells  us  that  this  work  is  an 
ezpofiition  of  the  relations  existing  between  the  Earth  and  human  culture  as 
described  by  early  and  late  observers,  the  practical  object  being  to  enliven 
geographical  instruction  in  the  schoolroom.  For  this  purpose  the  plan  adopted 
should  prove  successful,  and  in  any  case  the  book  will  be  welcomed  by  those 
serious  students  who,  not  being  specialists,  still  take  an  intelligent  interest  in  the 
numerous  questions  concerned  with  the  relations  of  man,  and  especially  of  the 
lower  races,  to  their  environment.  There  are  the  grassy  plains  and  the  nomads, 
exclaims  the  author,  the  fertile  slopes  and  the  husbandmen,  the  woodlands  and 
the  hunterp,  the  fluvial  waters  and  the  canoe-men,  the  open  seas  and  the  seafarers ; 
that  is  to  say,  men  are  what  their  surroundings  have  made  them.  And  it  is  pointed 
out  that  their  dependence  on  the  physical  conditions  of  their  existence  is  in  direct 
ratio  to  their  social  state.  In  other  words,  the  ruder,  the  more  primitive  their 
institutions,  the  more  influenced  and  controlled  they  are  by  the  character  of  the 
regiona  in  which  they  have  grown  up  and  slowly  reached  higher  levels  of  civiliza- 
tion. Hence  this  civilization  in  all  its  phases  is  properly  called  "  geograpbische 
Kulturkunde,"  which  may,  without  too  great  straining,  be  literally  rendered 
"geographical  culture-lore." 

It  is  a  fine  theme,  certainly  not  new,  yet  of  biding  interest,  and  here 
syitematically  treated  almost  for  the  first  time  in  a  pleasant,  attractive  way.  The 
iothor  humorously  compares  himself  to  the  orchestral  '*  conductor,"  who  summons 
tbe  good  and  bad  musicians,  invites  them  to  play  their  several  parts,  and  controls 
titt  whole  performance.  Whoso  wishep,  he  says,  to  hear  the  tuneful  notes  of  the 
nttoral  fiddle  and  tbe  clash  of  all  the  instruments,  must  turn  to  the  first  section, 
vhich  introduces  the  several  chapters.  These  introductory  sections  are,  so  to  say, 
tks  *' printed  programmes  "  handed  round  to  the  audience,  who  thus  know  what 
tbey  have  to  expect,  and  will  follow  the  performance  with  greater  intelligence  and 
ttjoyment  to  the  end. 

Tbe  contents  of  chapter  i.  will  make  all  this  clear,  and  give  the  reader  a  fair 
ides  of  the  general  treatment.  We  have,  first  of  all,  the  "  programme,** "  Africa  and 
the  Africans,"  which  is  written  by  the  "conductor,"  and  gives  a  rapid  aper^  of 
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the  physical  and  mental  characters  of  the  inhahitanta  of  the  continent,  showing 
how  everything  harmonizes  with  its  physiography,  and  illustrating  the  whole 
snhject  with  several  little  inset  maps  and  a  full-page  plate,  exhihiting  the  more 
typical  agricultural  and  other  implements  of  the  aborigines.  Then  follow  the 
'*  selections  "  of  the  varied  "  programme,''  which  of  course  constitute  the  great  bulk 
of  the  volume.  The  first  chapter  leads  off  with  the  Negritos  of  the  forest  zone, 
the  chief  *'  musician  "  here  being  Sir  H.  M.  Stanley.  He  is  succeeded  by  Herbert 
Ward,  Georg  Schweinfurth,  L.  Wolf,  Oscar  Lenz,  Max  Buchner,  and  J.  L.  Wilson, 
to  whom  are  severally  assigned, "  The  Coogo  Peoples  and  their  Pursuits ; "  "  A 
First  Visit  to  the  Mangbattu  King,  Munza ; "  "A  First  Visit  to  the  Bakuba  Chief, 
Lukengo ;  "  "  Fetishism  on  the  West  Coast ; ''  *'  The  Duallas  of  the  Eamerun ; " 
and  ''The  Tribal  Organization  of  the  Kru  Negroes."  The  excellence  of  the 
performance  is  at  once  guaranteed  by  the  names  of  these  *^  skilful  musicians/' 
while  the  copious  extracts  from  their  "  compositions ''  are  supplemented,  wherever 
necessary,  by  the  author's  explanatory  remarks. 

But  the  "execution"  is, of  course,  not  everywhere  equally  brilliant,  and  the 
critical  ear  seems  here  and  there  to  detect  a  jarring  note  emitted  by  the ''  maestro  " 
himself.  Thus,  in  the  preface  we  read  of  a  nomad  state  which  had  acquired  a 
wonderful  development  in  South  Africa  amongst  the  "  Keitervolker,"  who  "  von 
Asien  aus  weit  iiber  Afrika  hin  herrschen/*  but  who  certainly  never  came  within 
thousands  of  miles  of  South  Africa.  This  nomad  state  is  elsewhere  (p.  155) 
regarded  as  a  degraded  phase  of  a  higher  culture,  "  most  nomads  having  formerly 
been  agriculturists  driven  to  the  desert."  I  think  it  may  be  shown  that  the  reverse 
is  the  case,  and  that  the  Semites,  for  instance,  were  originally  nomads,  who  often 
overran  the  settled  districts  (Mauritania,  Iberia),  and  reduced  some  of  these 
districts  (Mesopotamia)  to  a  wilderness.  In  the  same  place  the  Tedas  are  called 
*'  Negroes."  But,  as  shown  by  Nachtigal  {'  Sahara  und  Sudan,'  vol.  ii.),  the  Tedas 
are  the  northern  and  original  section  of  the  Tibus,  who  are  not  Negroes,  but 
Hamites,  akin  to  the  neighbouring  Berbers. 

But  such  slips  are  not  numerous,  and  the  chief  fault  to  be  found  with  the 
book  is  its  unwieldy  size  (940  pages),  with  no  proper  sectional  divisions,  no 
index,  and  a  very  poor  table  of  contents.  But  no  doubt  the  cost  of  productioa 
was  in  this  instance  a  matter  of  serious  consideration. 

A.  H.  K. 

GENERAL. 

The  Record  of  a  Soldier. 

*  From  Kabul  to  Knmassi.'    By  Brigadier-General  Sir  James  Wlllcooks.    John 

Murray.     1904.    Pp.  xvi,  440. 

This  is  Sir  James  Willcocks'  record — Afghan  campaign,  1879 ;  Waziri  ex- 
pedition, 1881 ;  Soudan  campaign,  1885 ;  Burmah,  1885 ;  Cbin-Lushai  expedition, 
1889 ;  Munipore  expeditionary  force,  1891 ;  Tochi  field  force ;  West  Africa.  Hi* 
book  is  the  ideal  of  a  soldier's  autobiography.  The  story  arrests  attention  from 
the  moment  when,  with  the  brazen  audacity  of  youth,  he  telegraphed  to  ask  for  a 
place  in  the  forces  for  Afghanistan.  He  got  it,  just  as  he  got  the  Distinguished 
Service  Order  and  other  rewards  of  bravery,  though  we  are  not  told  very  much 
about  them.  But  it  is  evident  that  his  heart  lies  in  his  work  in  Africa.  This  has 
an  additional  interest,  inasmuch  as  he  left  India  to  serve  under,  and  at  the  special 
request  of.  Sir  Frederick  Lugard,  of  whose  brilliant  personality  and  services  to  the 
Empire  we  are  told  a  great  deal.  Modesty  is,  therefore,  one  attribute  of  Sir  James 
Willcocks'  writing ;  another  is  simplicity.  Political  questions,  apart  from  actual 
facts  as  he  witnessed  them,  are  happily  ignored.    His  business  is  to  tell  only  how 
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a  solditf  has  done  and  enjoyed  his  work,  and  his  pleasure  too^  for  he  is  a  strenuous 
sportsman.  There  is  something  very  attractive  about  this  sequence  of  events  in 
Borgu  in  1898.  Upon  a  day  our  troops  are  very  nearly  at  grips  with  the  French. 
At  the  last  moment,  when  tension  is  just  at  the  breaking- point,  comes  news  of 
the  Niger  Convention.  The  French  withdraw  from  Borgu,  and  Sir  James  goes 
off  to  shoot  his  first  African  antelope.  As  an  author  he  is  fortunate  in  his  own 
story,  for  the  climax  comes  dramatically  at  the  end^  with  the  relief  of  course,  of 
EumassL  Any  story  with  such  a  culmination  must  needs  be  of  interest ;  in  this 
auth<»>*s  hands  it  gains  greatly  from  his  ability  to  stage  it  fitly ;  throughout  he 
depicts  clearly,  not  his  actions  only,  but  the  various  stages  on  which  he  has  acted, 
having  the  descriptive  touch.    His  book  is  on  all  counts  welcome. 

0.  J.  R.  H. 


THE  MONTHLY  RECORD. 

EUBOPE. 

The  Limits  of  the  Cotswolds.— Mr.  S.  S.  Buckman  has  recently  investigated 
this  question,  taking  into  account  historical  and  local  usage  as  well  as  physical 
characteristics.  The  following  is  his  general  definition  of  the  Cotswolds  or  Cottes- 
wold  Hills.  High  ground  mostly  in  Gloucestershire,  bounded  on  the  sonth-west 
by  the  vale  of  Berkeley,  on  the  west  by  the  vale  of  Gloucester,  on  the  north-west 
and  north  by  the  vale  of  Evesham,  on  the  north-east  by  the  vale  of  the  Bed  Horse, 
on  the  east  by  the  vale  of  Moreton  and  the  Evenlode  valley,  on  the  south-east  by 
the  vale  of  the  White  Horse,  and  on  the  south  by  the  valley  of  the  Bristol  Avon. 
The  western  ridge  is  precipitous,  and  generally  more  than  700  feet  at  the  southern 
end,  to  about  900  feet  at  the  northern  end  above  sea-level.  Here  a  considerable 
area  is  over  1000  feet  Cleeve  Hill,  1083  feet,  is  the  highest  point ;  Broadway  Hill, 
1048  feet,  the  next.  The  greatest  length  is  57  miles,  greatest  breadth  from 
Standish  Brawn  to  Wilcote  is  35  miles.  Outliers  are  Bobin^d  Wood  (Matson), 
Churchdown  (Chosen),  Dumbleton,  Breden,  etc.  North  of  Stinchcombe  Hill  the 
trend  is  south-west  to  north-east,  and  south  of  it  north  to  south.  The  Stroud  valley 
has  been  usually  taken  to  divide  the  Cotswolds  into  a  north  and  a  south  part.  Mr. 
Buckman,  for  geological  reasons,  divides  them  into  three — (I)  The  South  Cotswolds, 
extending  along  the  valley  of  the  Bath  Avon  to  the  vale  of  Stonehouse  (Frome 
valley),  the  line  following  the  road  from  Chalford  to  Siddington  (Cirencester),  and 
extending  along  the  outcrop  of  Combrash ;  (2)  the  Middle  Cotswolds,  running  to  the 
Ghelt  valley,  the  road  from  Andoversford  to  Little  Barrington,  and  the  valley  of 
Windrush ;  and  (3)  the  North  Cotswolds  beyond  this.  The  vale  of  Berkeley  runs 
from  Thombury  and  Wilkmar  in  the  south,  and  a  line  from  Bredon  Hill  to  Oxenton. 
South  of  it  the  plain  has  no  special  name.  The  vale  of  the  Bed  Horse  is  the  low- 
lying  ground  round  the  Stour  valley,  parting  the  north  Cotswolds  from  Edge 
Hill  range.  The  vale  of  Moreton,  400  feet  above  sea,  extends  from  Moreton-in- 
the-Marsh  to  Shipton-under-Wychwood.  The  vale  of  Gawcombe  may  be  given  an 
offshoot  opposite  Chipping  Norton.  The  vale  of  Bourton,  an  upland  vale  in  the 
Cotswolds,  is  nearly  400  feet  above  sea,  which  almost  breaks  into  foam  near  Stow. 
The  vale  of  the  White  Horse  he  extends,  on  very  doubtful  grounds,  to  that  of  the 
upper  Thames ;  but  surely  the  line  of  heights  from  Farringdon  to  Oxford  is 
sufficiently  obvious  to  make  it  desirable,  even  if  there  were  more  evidence  in  favour 
of  the  extended  signification  than  there  ip,  to  distinguish  between  the  two.  Mr. 
Buckman  points  oat  that  use  might  be  made  of  the  local  distinction  between  a 
'<  valley  '*  (narrow)  and  a  "  vale  "  (broad),  the  latter  generally  associated  with  a 
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plaoe-name.  The  yale  would  be  the  equlTalent  of  strath.  The  Ttlley  sides  are  called 
"  bonks,*'  the  floors  ''  bottoms/'  and  the  aggraded  floor  of  a  dry  yalley  is  known  as 
a  "  flat."  **  Combe  "  is  applied  to  the  narrow  head  of  a  Talley.  He  also  discusses 
the  deriTstion  of  the  word  "  Cotteswold  "  or  **  Cotswold,"  and  decides  it  is  from  the 
Celtic  *'  Coet  y  sellt "  or  *<  Coed  y  sw],"  the  limit  of  the  wood,  or  the  wood  of  the 
plain,  c(Hrrupted  by  Teutons  into  Catwald  or  Catteswald,  hence  Cotteswold,  which 
he  considers  the  best  form.  Mr.  Buckman  makes  fun  of  Ritter's  (Geographical 
Statistical  Lexicon  for  saying  the  Cots  wolds  are  6  miles  long  by  4  wide,  but  the 
translator  of  the  piece  has  been  misled,  and  translated  German  into  English 
miles.  Multiplying  by  4*6  statute  miles,  the  English  equivalent  of  the  German  mile, 
we  get  less  preposterous-looking  figures. 

Bathymetrio  Hap  of  Orasmere.— The  late  Mr.  T.  A.  Green,  of  Grasmere,  made 
an  extremely  detailed  survey  of  the  lake  of  that  name,  and  shortly  before  his 
death  he  printed  a  small  number  of  copies  of  the  resulting  map  on  the  scale  of  25 
inches  to  a  mile,  one  of  which  has  now  been  presented  to  this  Society  by  his  niece. 
Miss  L.  Sumner.  No  less  than  seventy-one  lines  of  soundings  have  been  mn 
across  the  lake  in  different  directions,  and  the  soundings  themselves  are  given  in 
feet  at  intervals  of  about  20  yards.  Along  each  line  of  soundings  a  vertical  section 
is  drawn  showing  the  depths  to  the  same  scale  as  the  distances.  In  addition  to 
the  figures,  depths  are  sho¥m  by  tints  of  blue  and  contour-lines  at  10-feet  intervals. 
The  lake  is  the  largest  of  those  (except  Thirlmere)  which  were  omitted  from  the 
survey  by  Dr.  H.  R.  Mill  and  Mr.  £.  Heawood  in  1893-94,  and  on  reference  to  the 
description  of  that  survey,*  it  will  be  recognized  that  Grasmere  belongs,  on  the  whole, 
to  the  broad  and  shallow  type,  resembling  in  this  respect  Derwentwater  and  Bassenth- 
waite  Water.  The  lake  is  divided  from  north  to  south  by  a  ridge  bearing  an  island 
the  area  of  which  is  a  larger  fraction  of  the  area  of  the  lake  containing  it  than  in  any 
other  case  in  the  Lake  District  To  the  west  of  this  ridge  the  depression  is  deepest 
at  the  northern  end,  where,  however,  the  maximum  depth  is  only  41  feet,  opposite 
the  centre  of  the  island.  To  the  east  the  depression  is  considerably  larger,  and  lies 
towards  the  south,  the  deepest  sounding  obtained  being  75  feet.  It  is  interesting  to 
notice  that  this  is  within  3  feet  of  the  maximum  depth  obtained  in  Derwentwater 
and  Bassenthwaite,  and  as  the  level  of  the  two  latter  was  at  a  minimum  when  the 
soundings  were  made,  it  may  safely  be  said  that  the  three  lakes  are  of  the  same 
maximum  depth.  The  following  table  has  been  reproduced  from  Dr.  Mill's  paper 
(Oeographi€€U  Journal,  vol.  vi.  p.  1B2),  with  the  statistics  of  Grasmere  added : — 


Name. 


Length 
miles. 


BfeMlth, 
yards. 


Max.   Mean. 


Mean 

•  breadth 

per 

cent. 

of 

length 


Windennace           ...  10*50 

UUawater     T-35 

Waatwater 3*C0 

Oooitton  Water      ...  5-41 

Cnunmock  Water  ...  2*50 

Eanerdale  Water    ...  3*40 

BaMOithwaite  Water  3-83 

Derwentwater        ...  2-87 

Haweawater 3*33 

Batlennere 1*26 

Grasmere      0-M 


1610 

1100 

8t«0 

870 

1000 

1000 

1300 

3130 

600 

6T0 

766 


fSO 
?27 
650 
600 
700  ! 
800 
960 
1370  , 
405  I 
630 
4?8 


5 

6t 

12 

16 
IS 
14 
35 
10 
2-* 
29 


Eleva- 
tion of 
sur- 
face 
above 
sea. 
feet. 


130 
476 
200 
143 
321 
368 
323 
244 
69 1 
329 
204 


Depth. 


Drainage  area 
of  land. 


Feet. 


Max.   Mean. 


219 

305 

258 

184 

144 

148 

70 

72 

103 

94 

75 


78* 
83 
134i 
79 
87* 
62 
18 
18 
391 
5H 
32 


M<^n 
per 

cent, 
of 

max. 


36 
40 

52 
43 
61 
42 
26 
25 
38 
58 
42 


Area, 

sq. 

miles. 


Volume, 

million 

cnbicft. 


Tolal    Batio 
inaq.  toaraa 
miles,  of  lake. 


5-69 

3-44 

112 
1-89 
0-97 
112 
2-06 
lOtf 
0-54 
0-36 
0-25 


12,250 

7870 

4128 

4000 

3343 

1978 

1023 

1010 

5S9 

537 

184 


88-65 

55 -M 

18-64 
23-34 
16*84 
16-S6 
9r51t 
31-83 
11-20 
6-&0 
11-tO 


15-5 
16-3 
16-T 
12*4 
lT-3 
151 
44-2 
15-4 
tQ-7 
18-6 
45  *« 


•  Ofographieai  Journal,  vol.  vi.  (1895),  pp.  46,  135. 

t  Excluding  Derwentwater  and  Thirlmere  drainage  areas;  includiDg  theee  =  131*2 
square  miles. 
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fleology  of  the  leign  Valley.— In  a  paper  read  at  Sidmouth  hj  Mr. 
Harlbrd  J.  Lowe,  entitled  **  The  Teign  Valley  and  its  Geologioal  ProblemB,"  the 
author  dividea  the  valley  into  four  natural  parts — the  upper,  upper-middle,  lower- 
middle,  and  lower.  The  first  is  a  gathering-ground  of  the  head-streams,  the 
Moond  a  gorge-course,  the  third  the  valley  track  proper,  and  the  fourth  the 
estuarine  portion.  The  upper  portion  presents  all  the  appearance  of  a  lake-bed, 
but  affords  no  actnal  evidence  that  it  is  one,  and  Mr.  Lowe  suggests  that  the 
unusual  weathering  of  the  granite  here,  into  the  form  of  a  broad  depression,  is  due 
to  traversing  dykes  of  el  van  and  veins  of  schorl,  the  intrusion  of  which  appears  to 
be  acoompanied  by  a  disintegrated  condition  of  the  granite.  Mr.  Lowe  provides 
an  estimate  for  the  carrying  out  of  the  gorge  track  at  nearly  four  million  years. 
Id  contrast  to  the  upper  course,  the  lower  presents  the  undoubted  phenomenon  of 
a  lake-basin,  for  the  ttistenoe  of  which  it  is  no  less  difficult  to  account.  This  is 
the  Bovey  basin,  filled  up  for  the  most  part  with  the  contents  of  the  upper  depres- 
sion, and  estimated  at  400  feet  in  depth.  The  only  possible  explanation  of  its 
existence  seems  to  lie  in  the  supposition  of  a  small  downward  counter  folding, 
occurring  in  the  same  period  as  the  upward  bending  of  the  new  Eocene  land  of  the 
east  of  Dartmoor.  It  b  of  interest  to  compare  the  paper  with  that  of  Mr.  A.  J. 
Jukes-Brown,  referred  to  in  the  May  number  of  the  Journal  (p.  679). 

Vegetation  Lines  in  the  Alps.— An  instructive  study  of  the  vegetation 
lines  in  the  Tyrolese  Alps  has  lately  been  carried  out  by  H.  Reishauer  of  Leipzig, 
who  presents  the  results  of  his  work  in  the  sixth  volume  of  the  Wissenscha/lliche 
Verofentlichungen  of  the  Leipzig  G^graphical  Society  (1904).  In  the  intro- 
duction to  the  monograph,  the  author  discusses  the  general  principles  concerned 
in  the  study  of  vegetation  lines,  and  explains  the  scope  and  methods  of  his  own 
investigations,  which  were  intended  to  fill  a  gap  left  by  former  students  cf  Tyrolese 
plant  geography,  who  had  paid  little  attention  to  the  southern  part  of  the  region. 
He  therefore  chose  the  Adamello  group  as  a  field  for  research  in  the  south,  and  in 
order  to  make  possible  a  comparison  of  the  conditions  with  those  prevailing  in  the 
centre  of  the  Tyrol,  carried  out  a  similar  examination  of  the  Stubaier  Alps,  Ijing  in 
almost  the  same  meridian  as  the  Adamello  group,  but  about  a  degree  further  north. 
The  detailed  results  for  each  of  the  groups  are  presented  first,  and  in  the  final 
section  of  the  paper  a  careful  comparison  is  made  between  the  two.  We  can  only 
speak  here  of  come  of  the  facts  brought  out  by  this  comparison,  which  is  the  most 
instructive  part  of  the  study.  In  order  to  avoid  repetitioD,  we  may  designate  the 
two  groups  by  the  letters  A  and  B,  A  referring  to  the  Stubaier  Alps,  B  to  the 
Adamello  group.  Taking  first  the  lines  of  permanent  settlement  and  growth  of 
com,  the  author  finds  that  both  are  far  higher  in  A  than  B,  the  differences  amount- 
ing to  1624  and  1561  feet  respectively.  This  is  not  to  be  accounted  for  by  climatic 
bfiuenoes,  for,  although  B  falls  within  the  Mediterranean  fioral  region,  this  only 
accounts  for  the  presence  of  new  kinds  of  plants  in  this  district.  It  is  rather  due 
to  the  structure  of  the  mountains  (A  being  composed  of  slates,  B  of  more  sterile 
tonalite),  and  to  the  difference  in  the  inhabitants,  the  German  settler  being  content 
with  conditions  which  do  not  satisfy  the  Italian.  This  Is  emphasized  by  the  fact 
that  if  we  examine  the  limit  of  growth  of  a  tree,  such  as  the  cherry,  which  is  less 
directly  influenced  by  the  presence  of  man,  the  above  great  difference  in  altitude 
virtually  disappears.  Similarities  between  the  two  regions  are  naturally  to  be  seen 
in  respect  of  the  influence  of  various  natural  factors,  such  as  the  general  elevation 
of  the  country,  the  aspect  of  the  slopes,  nature  of  the  soil,  and  so  on,  while  in 
certain  directions  man's  influence  is  also  similar.  Coming  next  to  the  lines  of 
temporary  habitation  and  pasturage,  Herr  Reishauer  shows  that  these  again  are 
higher  in  A  than  B,  but  the  difference  is  not  so  marked.    Here  again  its  cause  is 
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less  climatic  thau  orographical,  the  lack  of  humus  and  Buil-moiBture,  the  ateepneas 
and  BlipperinesB  of  the  tnnalite  Blopeg,  the  absence  of  much-brsDchiitg  vallefs, 
being  all  adverse  to  a  large  extent  of  bigh-lev«]  pastures  in  the  Adamello  group. 
The  lemperameat  and  pastoral  systems  of  the  two  races  here,  too,  account  for 
much.  Lastly,  the  author  examines  the  differences  and  similarities  in  the  case  of 
the  lines  of  forest  and  tree-growth.  While  these  occur  on  the  whole  at  closely 
similar  elevations  in  the  two  districts,  the  lines  are  separated  by  a  wider  interval 
in  B  than  in  A.  The  orographical  and  geological  factore,  nbicb  in  B  are  advaree 
to  the  ascent  of  continuous  forest  to  any  considerable  elevation,  do  not  act  so 
powerfully  in  the  case  of  siiigle  trees.  That  the  trae-limit  is  tower  in  A  than  B 
is  in  part  a  result  of  the  destrnctlon  wrought  by  man  in  the  case  of  the  former. 
Uaay  conditions,  however  (soil,  relief,  aspect,  etc.),  operale  in  a  precisely  similar 
way  in  the  two  districts.  Thus  the  regions  of  greatest  general  elevation  aJO  on 
the  whole  those  where  the  tree-lines  mount  the  highest.  The  inSuence  of  aspect 
is  everywhere  visible,  hut  though  trees  mount  highest  on  southerly  slopes,  those 
facing  north  are  often  more  favourable  to  luxuriance  of  growth. 

Siitribntioii  of  the  Hazel,  &nd  Changes  of  Climate  in  Sweden.— Dr. 

Ounnar  Anderason  has  lately  undertaken  an  investigation  of  the  former  distribntion 
of  the  hazel  In  Sweden,  wiib  a  view  lo  throwing  light  on  the  change  of  climate 
which  the  country  appears  to  have  undergone  within  recent  gooiogicat  times.  A 
careful  eiaminatioa  of  the  ];eit-moors  of  the  central  parts  of  the  kingdom,  from 
50°  to  64"  N.,  has  brought  to  light  no  fewer  than  224  localities  in  which  the 
fruit  or  other  parts  of  the  tree  are  to  be  found  in  a  fosail  state,  and  210  of  these 
lie  outside  the  limits  of  its  present  distribution.  Dr,  Andersson,  who  baa  recorded 
the  results  of  his  observations  in  the  A/kaiidHiigar  of  the  Swedish  Qeoh^ical 
Surrey  (Ser.  Ca.  No.  3),  shows,  by  means  of  maps,  bolh  the  former  distribution 
as  shown  by  these  discoveries  of  fossils,  the  existing  limit  of  the  growth  of  the 
tree  as  a  general  ingredient  of  the  vegetation,  and  the  area  over  which  it  is  now 
found  in  isolated  localities,  evidently  remnants  of  its  former  more  extended  habitat, 
specially  favoured  in  respect  of  aspect  or  other  local  conditioas.  The  remains  of 
other  trees  acsociated  with  those  of  the  hazel  show  that  woods  of  deciduous  trees — 
birch,  alder,  aspen,  mountain  ash,  and,  further  south,  lime,  elm,  maple,  and  even 
oak — oooupied  a  much  larger  area,  and  that  at  the  time  of  the  greatest  extension 
of  the  hazel  the  spruce  had  not  yet  established  itself  in  this  region.  From  the 
distribution  in  relation  to  the  former  shore-line  of  the  Baltic  during  the  Liloriiia 
period,  it  is  held  that  conditions  were  already  less  favourable  to  the  hazel  before 
the  subsequent  retreat  of  the  aea  took  place.  Dr.  Anderaeon  finds  that  the  August- 
September  isotherm  of  9°-5  C.  (40°*1  Fahr.)  coincides  with  the  former  limit  of  ihe 
hazel,  and  that  of  12°  C.  (6S°'6  Fahr.)  with  its  present  limit.  He  therefore 
concludes  that  the  difference  between  the  two  values,  viz.  S^'S  C,  or  S^'S  Fahr., 
represents  approximately  the  extent  lo  which  the  mean  temperature  of  these  two 
months  has  fallen  since  the  time  of  the  greatest  exlenaion  of  the  hazel. 

BnsBian  Hydrographio  Survey  of  the  Baltic  Sea.— In  a  publicatiun 
of  the  Russian  Hydrographic  Office  ('  Short  Historical  Sketch  of  the  Hydrography 
ef  the  ItuBsian  Seas,'  part  iii.)  a  detailed  account  is  given  of  Buesian  work  in  the 
Baltic.  The  first  charts  of  the  Baltic,  about  the  middle  of  the  feventeenth  century, 
were  of  Swedish  origin,  and  the  directory  appended  lo  the  map  of  Johan  Mansou 
(1644)  was,  until  1721,  used  by  Russian  mariners.  In  the  eighteenth  century 
Kussian  officers  began  to  execute  partial  survey^  and  by  the  year  1827  they  had 
made  general  disconnected  investigations  of  the  Baltic  and  the  Quif  of  Finland. 
Meanwhile  the  invention  and  improvement  of  surveying  instruments  had  rendered 
it  piissible  to  institute  a  hydrographical  survey  on  a  more  thorough  system,  and 
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aooordiDgly  in  1838  it  was  decided  to  commence  a  new  suryey  of  the  Baltic. 
Lient-Qeneral  Schubert,  director  of  the  Hydrographical  Department,  was  appointed 
saperintendent  of  the  suirey,  which  was  to  include  an  astronomical  and  trigono- 
metrical surrey,  an  examination  of  the  coasts,  and  soundiogs.  The  triangulation 
was  entrusted  to  Baron  W.  Y.  Wrangel,  and  the  coast  surrey  and  soundings  to 
Captain  M.  F.  Beineke.  The  charts  were  to  be  drawn  on  the  scale  of  1 :  42,000,  or 
nearly  1|  inch  to  the  nautical  mile,  and  1:16,800,  or  about  4}  inches  to  the 
nautical  mile  for  the  harbours,  bays,  and  narrow  passages.  By  1842  a  network 
of  triangles  had  been  extended  along  all  the  shores  and  islands  of  the  Baltic  and 
Gulf  of  Finland,  with  the  exception  of  the  Gulf  of  Bothnia,  and  in  1839  the 
distances  of  all  the  triangulation  points  from  the  observatory  of  Beval  bad  been 
determined.  Since  then  the  work  has  been  steadily  continued,  and  the  work 
accomplished  in  each  year  up  to  1900  inclusive  is  described  in  the  publication 
referred  to  above.  Another  publication  of  the  same  department  contains  a  list, 
with  descriptions,  of  the  marks  set  up  on  the  coasts  of  the  Ussuri  province  and 
Sakhalin  to  indicate  shoals,  reefs,  and  other  dangers  to  navigation. 

ATKICA. 

The  Lake  Moeris  Beservoir  Project  revived. — It  will  be  remembered 

that  Eome  sixteen  years  ago  the  proposal  to  restore  the  ancient  Lake  Moeris  as  a 
storage  reservoir  for  Nile  water  attracted  considerable  attention,  Mr.  Cope  White- 
house  being  the  originator  and  most  enthusiastic  advocate  of  the  project.    Sir 
William  Wilcocks  has  lately  come  forward  as  a  supporter  of  a  similar  project, 
which,  he  holds,  though  presenting  insurmountable  difficulties  in  1888,  can  be 
made  quite  feasible  if  worked  in  conjunction  with  the  now  completed  Assuan 
reservoir.    We  have  received  from  the  author  the  printed  version  of  a  lecture 
delivered  by  Sir  William  at  a  meeting  of  the  Khedivial  Geographical  Society  in 
January  last,  in  \ihich  the  proposed  ^working  of  the  scheme  and  its  relation  to  the 
general  irrigation  system  of  Egypt  are  clearly  set  forth.     Now  that,  with  improved 
drainage,  perennial  irrigation  is  everywhere  possible  given  a  sufficiency  of  water,  it 
has  become  a  pressing  question  to  provide  the  additional  4  milliards  of  cubic 
metres  required  to  give  such  irrigation  to  the  two  million  acres  hitherto  without  it, 
ihereby  adding  some  £60,000,000  to  the  wealth  of  the  country.    The  Assuan 
reservoir  has  provided  one  milliard,  but  this  has  already  been  allotted,  and  the 
Gk>Temment  is  reluctantly  compelled  to  refuse  all  further  applications  for  water. 
By  raising  the  Assuan  dam  6  metres  in  accordance  with  Sir  William's  original 
plan,  a  second  milliard  could  be  obtained,  while  the  remaining  amount  could,  we 
are  told,  be  easily  stored  in  the  proposed  modem  Lake  Moeris.    After  sketching 
the  history  of  the  old  Lake  Moeris,  which  occupied  the  Fayum,  Sir  William  shows 
liow  the  Wadi  Bayan,  separated  from  the  latter  (on  its  south)  by  a  limestone  ridge, 
could  be  converted  into  a  reservoir,  which  would  not  only  afford  all  the  supply 
needed,  but  would  give  effective  protection  from  the  dangers  attending  an  excessive 
flood,  by  which  the  whole  country  is  so  often  kept  in  a  state  of  high  tension. 
The  original  objection  to  the  project  lay  in  the  fact  that  Lake  Moeris,  being  only 
slightly  above  low  Nile  level,  could  only  give  a  plentiful  supply  in  the  quite  early 
summer,  the  discharge  rapidly  falling  with  the  rise  of  the  Nile.    But  now  that,  in 
the  Assuan  reservoir,  a  copious  supply  is  at  hand  capable  of  being  used  just  when 
required,  the  utilization  of  the  Ray  an  becomes  more  feasible.    It  can  be  drawn 
upon  to  the  fullest  extent  in  the  early  summer,  thus  allowing  the  Assuan  supply 
to  be  reserved  intact  for  the  later  period.    According  to  the  plan  adopted,  the  pro- 
posed reservoir  would  give  a  supply  of  two  or  three  milliards  of  cubic  metres 
ipectively,  the  maximum  level  in  the  former  case  being  27,  in  the  latter  29 
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jsMrUat  aboye  net-left!.  At  the  higher  level  the  area  ooTered  would  be  700  square 
kilooMtresy  or  270  square  miles.  The  larger  project  proyidea  a  feeder  canal  18j 
lAilct  long,  starting  from  the  Nile  north  of  Sharauna,  and  capable  of  filling  the  lake 
to  a  height  of  31  metres  above  sea-level  in  case  of  necessity  inyc^vei  by  very  high 
floods.  There  would  be  an  outlet  canal  of  12|  miles,  which  could  be  used,  if 
thought  well,  for  the  filling  of  the  lake,  a  process  which  is  estimated  to  take  ^ 
or  four  years  aooording  to  the  system  adopted,  the  cost  of  the  two  schemes  being 
respectively  £2^600,000  and  £2,000,000. 

Th«  BgyptimiL  Sudan  in  1903.— In  his  lateat  report  on  the  admini8trati<» 
of  the  Sudan,  Lord  Cromer  states  that  the  future  of  the  Sudan  appears  to  d^mid 
mainly  on  (I)  gcwd  administration;  (2)  an  increase  in  the  population;  (3)  im* 
provement  of  communicatiocs ;  (4)  water-supply  and  cotton  cultivation ;  (5)  cheap 
fuel.  Under  the  first  heading  he  expresses  the  opinion  that  the  work  of  oivilisiiig 
the  Sudan  is  being  carried  on  with  aeal,  energy,  and  intelligence,  and  quotes 
Sir  U.  von  Slatin  to  the  efSect  that  the  situation  has  improved  in  eveiy  respect. 
As  regards  populatioc,  inquiries  made  by  Sir  Reginald  Wingate  have  led  to  the 
surprising  result,  wLich  is  said,  however,  to  be  supported  by  weighty  evidence, 
tliat  out  of  an  estimated  popolation,  before  the  Derviah  revolt,  of  some  8^  millions^ 
more  than  l>|  millions  wee  carried  cfif  by  disease  or  warfare,  leaving  at  present  a 
|K)piilAtion  of  only  soxe  1,>>I*,C«>X  As  regards  irrigation  possibilities,  whilst 
urging  the  need  of  full  iztq^iry  by  experts  prior  to  action  on  a  Urge  scale,  Lord 
( Irotiior  says  that  experiments  =ay  be  tried,  as  at  present  in  the  Berber  district,  at 
irrigating  laud  for  cotton  c^zivati:n  without  injury  to  EgypL  One  of  the  moot 
hn|Hirtant  needs  of  the  cconirj  is  izt  construction  of  the  Suakim-Berber  railway, 
the  serious  work  on  which  vHI,  it  is  hoped,  be  begun  in  Octol^r  next,  while  Lord 
( -  omer  anticipates  that  it  wi.I  be  in  working  order  early  in  IIlX)^.  It  is  hoped  that 
this  railway  will  enable  the  Arabian  market  to  be  supplied  from  the  Sudan.  A 
iiarn»w  seam  of  coal  ^cc  Ii^:e^  hss  been  discovered  in  IKxgola,  but  an  expert 
examination  has  nc;  yet  been  pcissiKe.  Meanwhile  Mr.  Birroc,  of  the  Gejlogical 
HurvoY,  has  been  exaziiiing  the  Alys^inian  fh^ntier  in  search  of  coal-bearing 
strata.  The  sudd-cut; i^  operat::-&5,  which  in  previous  years  had  failed  to  open 
thi»  tr\w»  Ud  of  the  river,  »««  «>-i;-ued  in  lv\\>  by  LieuL.  Dniry  and  Mr.  Poole, 
ami  It  U  hoi^  that  free  =ATig&:::-  to  the  waters  cf  the  u^per  Nile  willshwtly  be 
i))h»U(hI.  It  ILU$«  ttX  be  tbc'Ufi:,  however,  that  this  will  favourably  afiect  the 
>^  ator-«u)'ply  to  an  afpcec^Ke  <x;ei.x.  Satisfsctory  results  have  also  been  obtained 
III  tUo  lUhr  ol-Ohasal  system.  G-xc  rr:-^Tes«  has  been  made  with  the  surrey  work, 
uiulrr  the  dirtction  of  C.O.-cel  Talbct.  5.s^  maps  havicg  been  prepared  of  the  Bine 
Ntlu  lviaiu«  ttc^  ax>i  f^:cIMr  delimitauo&s  ef^ted.  that  on  the  side  of  Abywnia 
ha\U^^  been  c;a:ri<c  vx^t  by  Maxc  Gwynne.  The  w>3ck  cf  pacificauon  and  devek)|H 
meui  lias  mace  pDi>$reas  i^  tie  various  pccvinces,  iacl;:ding  the  Bahr-^-GhaBal, 
^here  sevesnu  Xiaz^Nias  chief*  hav«  ss*d<  ov<r:;:n»  to  ccme  ui.der  Govemment 
prt^ttH^tiou, 

Moiatnre  eondenied  from  donds  on  Tnble  Monntnin.--Observatioiia  on 

the  uU*t;\'e  l::\;irj£oe  ::  ire  Tie^uuc:^  on  tie  u:  r^r  paris  c:  TaKe  Mountttn 
(U  *\nwi>arrd  witi  :i.u  oc  u.e  l:»<r  re«if:: ,  wh*^  tie  s,;:v.zier  drought  can  only  be 
^ithst^xxi  by  riUr:s  sir-wizx  a  special  acavcat.cc.  '.ijvi  IV.  Mirlcui  to  study  tba 
^uiStttuNU  cf  tie  azi:-^^:  :£  i-.::^-:^  d^:.^*^;ei  by  :'-#  sc.i:h-<**t  cIcjcs  by  which 
Uw  »»aumh  is  sc  .to-  Tieiltc  iz  i;*  irj  Mikk-c.  ;..$  he;:*g  eriiectly  Oie  source  of 
*u)^l^>  to  the  *i^:<r  T*s«iaijcc.  1-  :riir  :.^  cl:a::i  s.;::*  ::.ra  cf  tie  amount  ao 
ol^AXttrd.  he  cj-uri^fciei  :r-c  ca::^s  cc  tie  ric--:*:^.  ,::e  an  vri.;iary  rsin-gaog*, 
i^  *>tler  a  *i— -ar  p^::^  ai^^e  iri::i  a  >•;;•.  ci  .:  nftc*  w*$  ixec.  la  spite  of 
4hik^t^  wix'l  ?e&iri£«c  ii-«  :ce«rrau:cs  iscoop^eie.  le  cb^ainec  c«rtaia  reaalls 
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(paUiahed  in  the  Transadions  of  the  South  African  Philosophioal  Society,  part  iv., 
1903),  which  gave  the  surpriaingly  large  figure  of  79*84  inches  as  the  amount 
collected  by  the  gauge  with  reeds  (in  spite  of  the  fact  that  it  had  overflowed  on 
three  occasions),  while  during  the  same  period — ^December  21, 1902,  to  February  15, 
1903— only  4*97  inches  had  been  collected  in  the  open  gauge.  His  conclusion  is 
that  during  the  period  of  observation  the  gauge  with  reeds  had  condensed  a 
quantity  equal  to  74*87  inches  of  rain,  and  that  for  the  whole  summer  the  amount 
would  probably  reach  150  ibches,  exclusive  of  rain.  He  holds,  therefore,  that  during 
cbudy  weather  the  surface  of  the  mountain  becomes  an  immense  sponge,  affording 
vegetation  the  conditions  elsewhere  supplied  in  bogs,  and  that  this  condensation  of 
moisture  must  (as  has  also  been  thought  by  other  observers)  have  a  considerable 
influence  on  the  yield  of  springs  in  the  lower  parts  of  the  mountain.  In  the  next 
number  of  the  IVansactians,  Mr.  C.  M.  Stewart  criticizes  Dr.  Marloth's  results, 
sajing  that  bis  figures  are  greatly  too  high  by  reason  of  the  large  condensing 
surface  offered  by  the  reeds  attached  to  the  gauge.  By  calculating  the  area  of  this 
iurface,  he  finds  that  the  true  depth  of  rainfall  represented  by  the  whole  amount 
collected  (including  the  4*97  of  actual  rain)  is  only  11*87  inches,  and  that  the 
amount  collected  from  the  south-east  cloud  was  only  6*90  inches,  or  0*12  inch 
per  diem.  While,  however,  he  is  probably  correct  in  holding  that  Dr.  Marloth's 
gauge  offered  specially  favourable  conditions  for  condensation,  he  is  surely  at 
fault  in  his  method  of  comparing  the  amount  of  condensed  moisture  with  rainfall, 
for  the  important  point  is,  not  how  much  moisture  is  obtained  per  unit  of  con- 
densing surface,  but  per  unit  of  ground  area.  No  doubt,  in  the  case  of  actual 
growing  plants,  the  surfaces  are  not  so  freely  exposed  to  the  air-current  as  in 
Dr.  Marloth's  gauge,  and  in  many  cases  the  amount  condensed  would  be  re- 
evaporated  without  ever  reaching  the  ground.*  But  against  this  we  must  set  the 
&et  that  the  growing  plants  would  frequently  be  of  a  much  greater  height  than 
Dr.  Marloth*8  reeds,  so  tbat  the  condensing  surfaces  would  be  thereby  increased. 
This  showp,  however,  the  great  difficulty,  if  not  impossibility,  of  obtaining  trust- 
worthy figures  representing  the  average  amount  actually  condensed,  though  it  is 
of  interest  to  know  that  in  certain  cases  at  least  it  may  reach  the  amount  obtained 
hj  Dr.  Marloth. 

AMERICA. 

Baeent  Change  of  Level  at  Hew  York.~Trustworthy  measures  of  the  rate 
ef  change  in  the  relative  level  of  land  and  sea  are  still  rare  enough  to  make  every 
addilkni  to  their  number  welcome.  Mr.  G.  W.  TuU  has  recently  published  (Am, 
Jaw,  8cut  xvii.,  190^,  p.  333)  the  result  of  his  examination  of  the  records  obtained 
from  self-registering  tide-gauges  at  and  near  New  York,  from  1850  to  1903.  He 
finds  that  the  sea-level  is  subject  to  considerable  temporary  change,  mainly  deter- 
mined by  the  direction  and  force  of  the  winds.  Westerly  and  north-westerly  winds 
depress  the  sea-level  by  as  much  as  3  feet ;  easterly  and  north-easterly  winds  raise 
it»  bat  their  effect  is  less  than  that  of  the  westerly  winds,  on  account  of  their 
smaller  force  and  lesser  duration ;  variations  of  barometric  pressure  seem  to  have 
little  effect  except  in  so  far  as  they  influence  the  wind.  As  the  effect  of  pressure 
and  wind,  on  the  sea-level,  at  any  place,  is  the  integral  of  their  effects  taken  over  a 
wide  area,  while  the  observations  are  only  taken  at  one  point,  a  close  corrc- 
QKndenoe  is  not  to  be  expected ;  yet  there  is  a  remarkable  agreement  between  the 
monthly  variation  in  sea-level  and  the  movement  of  the  north-westeriy  winds. 
The  monthly  changes  of  level  show  a  minimum,  sharply  defined,  in  January,  and  a 


*  This  may  also  be  the  ease  with  light  rain  falling  on  the  surface  of  vegetation, 
M  it  is  iione  the  less  included  in  any  estimate  of  the  total  rainfall. 
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maximam^  not  sharply  defined,  in  August;  while  the  westerly  winds  have  a 
maximnm,  sharply  defined*  in  January,  and  a  minimum^  not  sharply  defined,  in 
August,  The  seasonal  difierence  of  level  due  to  this  cause  ayerages  0*55  foot. 
There  is  also  a  variation,  from  year  to  year,  in  the  annual  mean  sea-level.  This 
variation  is  irregularly  periodic  with  a  period  of  three  to  eight  years,  and  a  range 
of  ahout  3  inches ;  it  can  he  traced  all  along  the  Atlantic  coast,  and  is  in  doae 
agreement  with  the  yearly  variations  in  the  height  of  the  harometer  and  the  fbio» 
and  direction  of  the  wind.  Apart  from  these  periodic  variations,  no  alteraHoo  in 
the  mean  sea-level  can  he  detected  between  the  years  1853  and  1875,  hat  from 
1875  to  1902  there  was  a  gradual  rise  of  sea-level  at  the  rate  of  1*45  foot  per  oentuiy* 
This  rise  cannot  be  attributed  to  any  meteorological  cause,  and  most  be  due  rifcher 
to  a  rise  in  sea-level  or  a  subsidence  of  the  land ;  in  view  of  the  fact  that  so  many 
European  and  Asiatic  tide-gauges  show  no  progressive  change  of  level,  the  author 
concludes  that  the  latter  is  the  true  explanation,  and  not  the  former. 

Th«  Oeodttio  Operations  in  Eooador. — ^The  report  lately  presented  to  tha 
Paris  Academy  of  Sciences  by  M.  Poincar^  summariaes  the  work  carried  out  by 
the  French  observers  in  Ecuador  during  1903.     The  programme  included  the 
completion  of  the  obeervatioDs  in  the  northern  area,  geodetic  work  on  the  Bio- 
bamba — Guenca  section,  astronomic  observations  at  Guenca,  magnetic  obeervations, 
and,  lastly,  the  inauguration  of  the  levelling.    Owing  to  various  hindranoes,  this 
could  not  be  carried  out  in  its  entirety.    The  unfavourable  meteorological  con- 
ditions alluded  to  in  the  previous  report  (Journal^  vol.  xxii.  p.  215)  continued  to 
be  experienced  in  the  northern  area,  and  at  three  stations  it  was  necessary  to 
remain  no  fewer  than  eighty  days  on  this  account.    The  destruction  of  the  signals 
by  the  natives  also  continued  to  some  extent,  in  spite  of  the  earnest  efforts  of  the 
Ecuadorian  authorities  to  put  a  stop  to  it.  However,  the  work  here  was  finished  on 
February  15  last,  and  by  a  preliminary  calculattoo,  M.  Maurain  was  able  to  woik 
out  the  connection  between  the  bases  of  Biobamba  and  TulcaD,  the  result  being  to 
give  for  the  length  of  the  northern  base  6004*83  metres,  as  compared  with  6604*77 
metres  obtained  by  actual  measurement.    It  is,  perhaps,  not  to  be  expected  that  a 
closer  agreement  will  be  made  out  when  the  final  calculations  are  made,  but  it  ia 
clear  already  that  a  high  degree  of  accuracy  has  been  attained.    In  the  aouthem 
area  latitude  observations  have  been  commenced  at  Guenca,  and  M.  Maurain  waa 
about  to  determine  the  difiference  of  longitude  between  that  station  and  Quito.    Tha 
network  of  triaDgulation  originally  laid  down  in  this  region  will  be  shifted  to  tha^ 
west ;  for,  owing  to  the  disturbances  in  Columbia,  it  was  found  necessary  to  obtain 
the  required  6°  of  arc  by  extending  the  work  south  to  Payta,  which  lies  mndi  to 
the  west  of  the  prolongation  of  the  original  line.   This  will  facilitate  operaUona  by 
briuging  them  within  the  drier  zone  of  the  western  chain  of  mountains.    Levelling 
work  has  been  done  on  the  north-to-south  section  between  Riobamba  and  Alanri^ 
and  the  results  are  said  to  be  excellent.    There  remains  the  east-to-weat  section 
from  Alausi  to  Guayaquil,  where  the  chief  difficulty  will  occur  at  the  passage  of 
the  Guayas  river,  a  little  before  Guayaquil.    Pendulum  work  has  not  made  mubb 
progress ;  but  one  interesting  result  has  been  obtained,  the  results  already  worked 
out  proving  the  correctness  of  Bouguer's  formula  for  this  region,  whereas  it  haa 
not  been  applicable  in  the  Alps  and  Himalayas.    Thus  M.  de  Lapparent's  views, 
based  on  the  tectonic  differences  between  the  Andes  and  Himalayas,  are  fully 
borne  out.    It  is  hoped  that  the  remaining  operations  will  be  completed  by  the  end 
of  1904. 

BrOads  across  the  Andes  in  Fern. — A  pamphlet  compiled  by  order  of  the 
Minister  of  Foreign  Affairs  deEcribes  eight  routes  over  the  Andes.  The  most 
northerly  runs  fiom  Paita  to  the  Pongo  de  Manseriche  on  the  Maia&on*     From 
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Filta  A  railway  ruiia  56  miles  to  Piara ;  theoce  to  Bagua  Ghica  there  is  a  bridle-* 
raid  317  miles  loog ;  and  the  section  of  the  road  from  Bagua  Ghica  to  the  Pongo, 
211  miles,  was  under  construction  in  the  year  1903.  A  party  of  North  American 
engineers  has  made  surreys  for  a  railway  from  Paita,  through  Olmos,  Hnarmanoa, 
and  BelkTbta  to  the  Pongo,  and  maintains  that  this  is  the  best  route  in  South 
America  for  a  line  across  the  Andes.  At  Olmos  this  route  joins  the  road,  120  milea 
long,  to  the  MaraSon  at  Bellavista,  which  in  the  other  direction  extends  60  miles,  to 
Fflrreiiafe»  a  town  connected  with  the  Port  Eten  by  a  railway  48  miles  long.  From 
Paeasmayo  there  is  a  railway  to  Tol6n,  36  miles,  and  thence  a  bridle-road,  600  miles 
kmg;  through  Cajamarca,  across  the  Marafion  (on  rafts),  and  through  Ohachapoyas 
and  Moyobimba  to  Yurimaguas,  on  the  Huallaga.  It  is  intended  to  re-construct 
the  moat  difficult  section,  just  beyond  Moyobamba.  The  railway  from  Callao  to 
Oroya,  137  miles,  is  famous  as  attaining  the  greatest  altitude  of  any  railway  in  the 
world,  and  thence  to  Cerro  de  Pasco  a  railway  bnilt  by  an  American  syndicate  was 
to  be  finished  last  year.  Hence  Huanuco  can  be  reached  along  a  bridle-path  in 
two  days,  and  the  Kio  Mairo  in  six  days  more  when  a  road  now  under  construction 
ia  finished.  This  riyer  can  be  navigated  by  boats  of  small  draught  which  descend 
i%  the  Palcazu,  the  Pachitea,  and  the  Ucayali,  and  reach  the  Amazons  in  five  days. 
Another  affluent  of  the  Pachitea,  the  Pichis,  can  be  reached  by  a  road  205  miles 
long,  from  Oroya  to  Puerto  Bermudes.  From  this  road  another  branches  ofif  at 
TInma  and  passes  through  Chanchamayo  to  the  lowest  faWs  of  the  Perene.  From 
the  port  of  IMsco  a  ndlway,  46  miles  long,  runs  to  lea,  whence  it  is  three  days* 
joofney  to  Ayacucho,  and  six  more  to  Puerto  Bolognesi,  on  the  Apurimac,  which 
mites  with  the  Mantaro  to  form  the  Ene,  and  this  again  with  the  Peren^  to  form 
the  Tambo.  The  last  route  mentioned  does  not  lead  to  a  tributary  of  the 
Maiafion,  but  to  the  Inambari,  a  tributary  of  the  Madre  de  Dios.  Starting  from 
MoUendo,  the  traveller  can  journey  298  miles  by  train  to  Arequipa  and  Juliaca,. 
nd,  taking  the  branch  to  Sicuani,  leave  the  train  at  Santa  Rosa  and  ride  through 
Vseasani,  Ayapata,  and  Llinquipata  to  the  river  San  Gaban,  which  flows  into  the 
Inambari  and  is  navigable  by  small  canoes.  The  Peruvian  government  has 
tukhdized  the  construction  of  a  line  from  Tarnia  to  Chanchamayo,  and  a  North 
American  company  has  obtained  the  right  of  examining  two  routes  on  the  north  of 
Bvu,  but  the  necessary  capital  has  not  hitherto  been  forthcoming. 

Br.  Hans  StefTen's  Jonmey  on  the  Coast  of  Southern  Chile.— A  pamphlet 

issued  in  Valparaiso,  under  the  title  '  Bericht  liber  eine  Keise  in  den  Chilenische 
^ddgebiet,  ndrdlich  von  48^  S.  Br.\  describes  the  journey  made  by  Dr.  Steffen  in 
the  summer  of  1898-99,  with  Count  von   Schulenburg  and  Messrs.  Michelle 
HamUeton,  and  Krantmacher.    From  Puerto  Montt  at  the  head  of  the  Gulf  of 
Anend  the  route  followed  the  east  coast  of  the  island  of  Ghiloe,  and  then  pursued 
the  "inner  lead"  within  the  islands  of  the  archipelago  to  the  south.    The  great 
Tkutio  peninsula  was  completely  encircled,  and  the  inlets  east  of  it,  Eatero  Elefautes 
and  its  bfanch  Estero  San  Francisco,  explored.    Continuing  south,  the  Estero  Kelly 
and  Jesnitas  were  also  entered,  and  finally  a  complete  exploration  was  made  of  the 
?Haoas  branches  of  the  Estero  Baker,  including  a  journey  up  the  Baker  river  to 
Lake  Cochrane  and  journeys  a  short  distance  up  the  Bravo  and  Pascua  ri verr,  which 
enter  branches  of  the  same  inlet.    The  pamphlet  consists  mainly  of  physical  descrip- 
tion and  an  account  of  the  circumstances  of  the  journey,  and  is  provided  with  a 
SSneial  map  and  a  detailed  map  of  the  country  visited  south  of  the  Taitao  peninsula.. 

POLAB  BEGIOHS. 

lee  and  Barometric  Preflsnre  in  the  East  Greenland  Sea.— It  is  wel^ 

knofwn  that  the  position  of  the  limit  of  pack-ice  in  the  northern  seas  differs 
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enormously  ia  different  years,  some  being  especially  favourable  from  the  point  of  view 
of  nayigation,  others  just  the  reyerse.  To  trace  the  connection  which  eiJsts  between 
these  Tariations  and  those   of  barometric  pressure  has  been  the  object  of  an 
inyestigation  by  Hen*  W.  Brennecke,  whose  conclusions  are  summarized  in  the 
Annalen  der  Hydi*ographie  (1904,  Heft  ii.)-     The  writer  begins  by  examining  the 
data  regarding  the  state  of  the  ice  from  1877  to  1895,  principally  on  the  bisis  of  the 
work  of  Captain  By  der  published  in  1896.     Defining  as  years  of  unusually  maoh 
ice  those  in  which  it  has  reached  the  southern  coist  of  Iceland  in  the  spring  or 
summer,  or  in  which  Jan  Mayen  has  been  still  closely  beset  in  June  and  July ;  and 
as  years  of  unusually  little  ice  those  in  which  hardly  any  has  been  seen  in  the 
vicinity  of  Iceland ;  he  finds  that  1881, 1832, 1888,  and  1891  belong  to  the  former 
category,  and  1884  and  1889  to  the  latter.    He  next  points  out  that,  apart  from 
local  changes  due  entirely  to  wind,  changes  in  the  position  of  the  ice-line  are  due 
to  the  greater  or  less  extent  and  intensity  of  the  surface  polar  current,  and  this 
above  all  to  the  prevailing  winds,  so  that  it  is  to  the  causes  of  variation  in  the 
direction  of  the  latter  that  we  must  lx)k  for  an  explanation  of  the  variations  in  the 
ice-conditions.    He  therefore  examined  in  detail  the  distribution  of  barometric 
pressure  over  the  northern  Atlantic,  and  found  that  this  showed  great  variations 
from  one  year  to  another,  abnormal  conditions  often  prevailing  for  months  together. 
The  barometric  conditions  from  March  to  May  were  also  found  to  exercise  a  pre- 
ponderating influence  on  those  of  the  ice.    Taking  as  a  basis  the  variation  in 
pressure  on  70^  N.  between  20^  E.  and  20®  W.  of  Greenwich,  he  found  that  in 
years  of  much  ice  the  difference  was  much  greater  than  the  normal,  while  in  yean 
of  little  ice  it  sometimes  fell  to  zero.    Thus  in  1884  and  1889  the  barometric 
minimum  usually  found  along  the  west  coast  of  Scandinavia  disappeared  entirely, 
while  in  1881, 1882,  and  1891  the  depression  was  greatly  accentuated.  The  general 
conclusion  is  reached  that  the  strengthening  of  the  northerly  wind  currents,  which 
result  in  an  advance  of  the  ice  southward,  is  duo  to  a  lowering  of  pressure  over 
northern  Scandinavia  and  an  increase  of  pressure  over  Greenland,  the  conditions 
south  of  65°  N.  being  without  influence.    The  extent  of  the  gradient  between 
March  and  May  is  of  primary  importance,  though  its  value  during  the  winter 
months  has  an  influence,  though  only  a  secondary  one.     The  writer  also  examines 
the  temperature  conditions,  both  of  the  sea  and  atmosphere,  in   their  relation  to 
those  of  the  ice,  and  finds,  as  was  to  be  expected,  that  the  temperature  of  the 
surface  water  of  the  East  Greenland  sea  and  of  the  air  over  Iceland  and  northern 
Europe  is  abnormally  low  in  years  of  much  ice,  and  the  reverse  when  the  ice  is  at 
a  minimum. 

The  British  Antarctic  Expedition.— The  Discovery  sailed  from  Lyttelfeoii 
on  her  homeward  voyage  on  June  8,  but  is  not  expected  home  before  September. 
During  the  stay  of  the  expedition  in  New  Zealand,  the  following  telegram  was  sent 
(o  Captain  Scott  by  the  King's  orders :  '<  I  have  read  with  interest  your  report, 
which  Sir  Clements  Markham  sent  me.  I  congratulate  you  and  your  gallant  craw 
on  your  splendid  achievements,  and  wish  the  Discovery  a  safe  journey  home.  I 
thope  to  see  you  on  your  return  to  England.'*  The  Boyal  Scottish  Geographioal 
•Society  has  expressed  its  sense  of  the  good  work  done  by  the  expedition  by  awaid* 
tng  to  Captain  Scott  the  Livingstone  Gold  Medal  for  the  year. 

The  Scottish  Antarctic  Expedition.— The  Dundee  Advertiser  for  May  31 
contained  a  letter  from  Captain  Kobertson,  describing  the  second  voyage  southwaid 
of  the  Scotia,  begun  at  Port  Stanley  on  February  9  of  the  present  year.  The 
voyage  has  led  to  important  results,  having  brought  the  explorers,  if  their  con- 
clusions are  correct,  to  the  edge  of  the  Antarctic  continent,  in  a  latitude  far  to 
the  north  of  that  in  which  it  has  hitherto  been  hypothetically  drawn  in  this 
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qaarter.    After  a  week  spent  at  the  South  Orkneys,  where  Messrs.  Mossman  and 
William  Sn^th  were  left  to  continue  the  scientific  observations  for  abiotfaer  year, 
the  Scotia  sailed  south-east  (February  22),  reaching  the  pack  in  66®  S.\--4'.flouth- 
ward  course  was  continued  till  March  3,  when,  in  lat.  72®  25'  S.,  long!  JbS^^^W., 
the  ice-foot  of  the  supposed  continent  was  reached.    Had  Sir  James  Ross  adT&nced 
50  miles  further  sooth  in  1843,  be  must  have  made  the  discovery.    The  glaoilir 
was  followed  south  until  March  7,  when,  in  74®  S.,  24®  W.,  a  severe  blizzard  waa 
eocountered,  and  the  ship  was  beset  and  lifted  4  feet  by  ice-pressure.    The  con- ' 
tinent  spread  out  as  a  vast  wilderness  of  barren  ice,  but  the  sea  teemed  with  life — •' 
seals,  emperor  penguins,  antarctic  and  snowy  petrels,  etc.    It  was  feared  that  the 
ihip  might  remain  fast  for  the  winter,  but  on  March  14  the  ice  began  to  crack, 
asd  the  ship  at  last  became  free,  and  by  March  22  got  clear  of  the  pack.    Crossing 
the  part  of  the  ocean  known  as  Boss's  deep,  a  sounding  of  2650  fathoms  was 
obtained  where  Ross  found  no  bottom  with  4000  fathoms.    This  figure,  as  to  the 
accuracy  of  which  some  doubts  have  hitherto  been  felt,  must  therefore,  it  seems, 
have  been  an  error.    Continuing  to  steer  north,  the  Scotia  reached  Gough  island, 
founding  and  trawling  all  the  way.     At  Gough  island  a  party  landed  with  great 
difficulty,  owing  to  the  swell  rolling  in  on  a  rocky  shore,  and  spent  a  day  making 
ooUectionp.    The  island  is  fertile,  and  has  an  inviting  appearance,  though  there 
are  no  inhabitants.    After  a  fine  passage,  during  which  soundings  of  1807,  2600, 
and  2900  fiftthoms  were  obtained  in  turn,  the  cape  was  re3u;hed  on  May  5.    Mr. 
Brace's  work  is  particularly  valuable  from  the  point  of  view  of  oceanography,  and 
his  soundings  give  quite  a  new  idea  as  to  the  contours  of  this  part  of  the  ocean 
floor.    He  is  expected  to  reach  this  country  during  July.    We  are  pleased  to  state 
that  a  gold  medal  has  been  awarded  to  the  explorer  by  the  Scottish  Geographical 
Sidaty. 

OEVEXAL. 

The  Anglo-French  Agreement. — The  agreement  between  France  and  Great 
Briton  signed  on  April  8  last  has  not  brought  about  any  extensive  changes  of 
frontier,  being  rather  concerned  with  the  definition  of  political  rights  in  regions  in 
which  one  or  other  power  exercises  an  influence,  as  in  Egypt  and  Morocco.    The 
principal  cessions  of  territory  are  in  Africa,  where  France  obtains  (1)  a  small  area 
on  the  Gambia,  including  Yarbutenda,  near  the  head  of  navigation,  the  frontier 
bring  so  arranged  as  to  give  France  access,  in  any  case,  to  the  navigable  waters ; 
(2)  the  small  group  of  the  Los  islands  lying  off  Eonakri,  the  capital  of  French 
Guinea ;  (3)  two  strips  of  territory  to  the  north  of  British  Nigeria,  whereby  a 
praetical  route  from  Say  to  Lake  Ohad  will  be  assured  within  French  territory. 
The  arlntrary  and  unnatural  irregularities  in  the  course  of  the  frontier  are  thus 
smoothed  off,  the  eastern  and  western  sections  forming  more  or  less  natural  con- 
tinnataons  of  the  line  to  the  south  of  Zinder  adopted  in  1898.    The  last  section  of 
the  line  in  the  direction  of  Lake  Chad  follows  the  course  of  the  Waube-Eomadugu. 
Am  regards  Siam,  while  the  main  provisions  of  the  treaty  of  1896  (Journal,  vol.  xii. 
p.  297)  are  re-afllrmed,  a  supplementary  declaration  is  added  whereby  the  portions 
of  the  kingdom  lying  to  the  east  and  west  of  the  basin  of  the  Men  am  are  definitely 
stated  to  be  under  French  and  British  influence  respectively.    It  will  be  remem- 
hefed  that,  by  the  treaty  of  1896,  the  territory  guaranteed  to  Siam  included,  in 
addition  to  the  basin  of  the  Menam,  certain  areas  on  the  gulf  of  Siam  on  the  east 
SDd  west  of  that  basin,  as  well  as  a  small  area  to  the  north  of  the  Menam  basin 
sdtjcdning  the  kingdom  of  Luang  Prabang.    The  first  two  areas  fall  now,  how- 
ever, to  the  French  and  English  spheres  of  influence  respectively,  while  that  to 
the  north,  not  specified  in  the  new  declaration,  must  be  held  to  remain  as  assigned 
in  1896 ;  although  the  rectification  of  the  frontier  of  Luang  Prabang,  carried  out 
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by  the  Frapoo^SiameBa  treaty  of  Febroary  last,  would  seem  somewhat  to  encroach 
on  the  cent^al  Siamese  zone  as  defined  in  that  year.  In  Newfoundland  Fcmnce 
at  lastJabsfidons  her  special  rights  on  the  so-called  French  shore  in  the  north  and 
west  of.  ^e  island  established  by  the  Treaty  of  Utrecht.  Lastly,  in  Madagascar 
Great  Britain  withdraws  her  protest  against  the  tariff  introdnced  by  France,  and  in 
th^.New  Hebrides  a  commission  is  to  be  appointed  to  settle  the  differences  between 
.French  and  British  settlers. 

The  International  Oeog^phioal  Congress  in  fhe  United  States.— Wa 

'  have  reoeiyed  a  draft  programme  in  detail  of  the  proposed  proceedings  of  the  Eighth 
International  Geographical  Congress.  The  formal  opening  will  take  place  in  the 
Colombian  Uniyersity  Hall,  Washington,  on  the  morning  of  September  8,  an 
informal  reception  by  Dr.  Mc(}ee,  president  of  the  National  Geographic  Society, 
being  held  the  eyening  before.  During  the  three  days'  proceedings  at  Washington 
general  meetings  will  be  held  in  the  morning;  sectional  meetings,  receptions,  and 
social  gatherings  in  the  afternoon.  On  Monday,  September  12,  the  Congress  will 
be  entertained  by  the  Philadelphia  Geographical  Society,  and  on  Tuesday  and 
Wednesday  by  the  American  Geographical  Society  in  New  York.  On  Thursday, 
September  15,  there  will  be  a  trip  up  the  Hodson,  and  on  September  16  a  field 
meeting  at  Niagara  Falls.  Chicago  will  be  yisited  on  September  17,  and  on  Monday, 
Tuesday,  and  Wednesday,  September  19  to  21,  the  Congress  will  join  in  the  meet- 
ings of  the  Congress  of  Arts  and  Science  at  St.  Louis.  A  trip  to  the  Far  West  is 
planned  after  adjournment,  and  on  return  to  Washington  the  Congress  will  be 
recdyed  by  President  Kooseyelt.  It  is  hoped  that  a  definite  programme,  with 
announcement  of  the  papers  to  be  read  at  the  meetings,  will  shortly  be  issued. 

British  Oeographioal  Exhibits  at  the  St.  Lonis  Ezhihitton.— The  Royal 

Commission  entrusted  with  the  organization  of  the  British  exhibits  at  the  St.  Louie 
Exhibition  has  issued  a  catalogue  of  objects  shown  in  Group  18  of  the  department 
of  liberal  arts,  which  embraces  the  subjects  of  Geography  and  Exploration.  The 
first  of  the  bodies  exhibiting  under  this  section  is  the  Ordnance  Suryey  Depart- 
ment, which  has  sent  specimens  of  maps  issued  by  the  Suryey  on  yarious  scales 
from  the  10-mile-to-the-inch  map  of  Great  Britaiu  to  the  5-feet-to-the»mile  plan  of 
London*  The  Topographical  section  of  the  Intelligence  Division  of  the  War  Office 
exhibits  specimens  of  the  1 : 1,000,000  general  map  of  Africa  now  in  course  of 
issue,  and  of  the  larger-scale  maps  of  special  regions  (also  chiefly  African)  pre- 
pared in  connection  with  recent  events  of  importance.  Our  own  Society  is  well 
represented  by  a  selection  from  its  publications  and  other  objects  of  interest, 
including  (1)  a  complete  set  of  the  Journal  to  the  end  of  1903,  and  of  the  extra 
series,  together  with  the  '  Antarctic  Manual/  '  Hints  to  Trayellers/  etc ;  (2)  a 
mounted  set  of  the  more  important  maps  and  illustrations  contained  in  the  Journal^ 
etc. ;  (3)  portraits  of  Presidents  of  the  Society ;  (4)  miscellaneous  photographa, 
including  those  of  Liyingstone's  tree  and  memorial,  Stuart^s  tree,  the  Discovery^ 
etc,  etc. ;  (5)  photographs  of  explorers'  original  manuscript  maps ;  (6)  photographs 
of  the  Society's  gold  medallists  and  case  containing  medals ;  (7)  a  selection  of 
instruments  recommended  for  use  by  explorers  and  geographical  sunreyor^.  Other 
organizations  represented  are  the  Cretan,  Egypt,  and  Palestine  Exploration  Funds, 
the  Hydrographical  Department  of  the  Admiralty  (which  exhibits  specimena 
of  original  and  published  charts,  and  special  types  of  instruments  used  in  hydro- 
graphic  work),  and  the  Royal  Obseryatory ;  while  specimens  of  their  publicationa 
are  sent  by  such  firms  as  Stanford,  Bartholomew,  Keith  Johnston,  and  others. 
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OBITUABT. 


Henry  Korton  Stanley. 

By  E.  G.  BAYENBTEnr. 

Thk  death  of  Sir  Henry  Morton  Stanley,  in  the  early  morning  of  May  9,  remoyes 
one  more  of  the  few  surriTon  of  that  raliant  band  of  pioneer  explorers  whose 
hboors  during  the  second  half  of  the  nineteenth  centory  revealed  to  us  the  geo- 
graphical features  of  trofdcal  Central  Africa.  Sir  Henry's  health  had  been  indifferent 
for  some  time  past,  but  the  immediate  cause  of  his  death  was  a  chill,  which 
developed  into  pneumoida  and  pleurisy.  Lovingly  nursed  by  a  devoted  wife 
daring  the  whole  of  his  illness,  he  remained  conscious  to  the  last. 

Stanley,  or,  to  call  him  by  his  oxiginal  name,  James  Rowlands,  was  bom  in 
Denbigh,  of  humble  parents,  on  June  10, 1840.  He  was  educated  at  an  elemen- 
tary  school  at  St.  Asaph,  and  might  have  remained  there  to  the  end  of  his  days 
ss  assistant  teacher  had  not  a  laudable  ambition  and  the  consciousness  of  his 
capacities  impelled  him  to  seek  a  more  promising  field  of  activity.  When  about 
seventeen  years  of  age  he  walked  to  Liverpool,  and  managed  to  obtain  a  passage  in 
a  vessel  proceeding  to  New  Orleans.  There  ho  was  fortunate  enough  to  find  in 
Mr.  Henry  Morton  Stanley,  not  only  an  employer  but  also  a  friend,  who  treated 
hb  young  clerk  as  an  adopted  son,  and  would  no  doubt  have  provided  for  him  had 
he  not  died  prematurely.  Toung  Rowlands  at  that  time  adopted  the  name  of  his 
benefactor,  and  made  it  famous.  He  was  engaged  in  the  American  Civil  War, 
enlisted  in  the  American  navy,  and  is  understood  to  have  served  for  a  time  on 
board  the  Ticonderoga, 

On  the  conclusion  of  the  war,  Stanley  entered  upon  that  journalistic  career 
which  gave  scope  for  the  display  of  his  abilities,  and  enabled  him  to  follow 
the  path  which  led  up  to  fame  and  fortune.  In  1867  he  left  New  York  as  a 
special  correspondent  of  the  New  York  Herald,  charged  with  the  duty  of  recording 
the  operations  of  the  English  punitive  expedition  in  Abyssinia ;  and  so  well  did  he 
perform  this  duty,  that  the  news  of  the  fall  of  Magdala  was  received  earlier  in  New 
York  than  it  was  in  London. 

Tke  Finding  of  Living$tone, 

When  he  returned  from  Abyssinia,  Stanley  was  sent  by  the  proprietor  of  his 
Jofonial  to  Spain,  but  on  October  16,  1869,  Mr.  James  Oordon  Bennett  sum- 
moned him  by  telegraph  to  Paris.  Stanley  started  at  once,  arrived  in  Paris  in 
the  middle  of  the  night,  found  Mr.  Bennett  in  bed,  and  was  abruptly  commissioned 
to  **  Find  Livingstone,"  who  had  left  the  coast  for  his  last  journey  in  March,  1866, 
and  had  not  been  heard  of  for  a  number  of  years.  It  seems  rather  curious,  under 
taeh  drcumstances,  that  Stanley,  instead  of  proceeding  direct  to  Zanzibar,  should 
not  only  have  attended  the  opening  of  the  Suez  canal,  in  November,  but  should 
•Iso  have  travelled  to  India,  by  way  of  Constantinople,  the  Caucasus,  and  Persia. 
ffis  arrival  at  Zanzibar  was  thus  delayed  until  January  6, 1871,  and  already  on 
February  18  the  first  detachment  of  his  caravan  left  Bagamoyo  for  the  interior. 
The  direct  road  from  Unyanyembe  to  Lake  Tanganyika  being  closed  in  consequence 
of  hostilities  between  the  Arabs  and  Mirambo,  a  powerful  native  chief,  Stanley 
travelled  by  a  southern  route,  and  safely  reached  Uji  ji  on  November  10,  where  he  had 
the  good  fortune  to  meet  Livingstone,  who,  only  nineteen  days  before,  had  returned 
to  that  place  from  the  westl  The  relations  between  the  veteran  explorer  and  his 
young  and  ardent  "  deliverer  ^*  were  extremely  cordial  from  the  first.    Jointly  they 
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tzmrellcd  to  the  northern  extremity  of  the  Ukc,  and  thoDi  proceeded  eastward  to 
XTn janjembe,  where  Livingstone  waited  irntO  the  sapplies  forwarded  by  the  Boyal 
Geographical  Society**  Belief  Expedition,*  under  Lieut.  Llewellyn  Dawson,  had 
reichcd  him,  when  he  once  more  plunged  into  Central  Africa^  only  to  die  Uiere. 
Lieot.  V.  L.  GameroD,  in  August^  1S73,  met  LiTtngstone's  aarmnta  in  Unyaayembe» 
carrying  the  body  of  their  balored  master  to  tlie  coast.  Long  bslbie  thii^  on 
May  6;  1572.  Stanley  had  reached  Bagamoyo  on  the  Eail  Goaat ;  In  Aqgos^  ^  ^^^ 
once  more  in  England.  He  made  his  first  ^pearanoe  in  pohlie  beion  m  enUin- 
meecing  of  the  Geographical  Section  of  the  British  ftsanriaHoB  at  BrigMoOf 
td  on  October  21.  at  a  dinner  given  in  hb  honoor,  he  was  pisBMitsil  with  the 
Paiion's  Medal  of  the  Boyal  Geographical  Society  "*  for  hb  relief  of  Dk.  LMsiPtone, 
acd  for  bringing  his  Taluable  joomals  and  p^wra  to  Kngfand.**  The  Gonnoil 
decided  to  award  this  medal  six  months  before  tlie  time^  an  honov  wkMi  baa 
been  acoomdcd  to  any  other  explorer. 


**  I\romgk  M«  Dart  OmlinenL"* 

The  "  finding  **  of  LiTingstone  had  won  Stanley  popularity ;  hb  next  espsdition 
:o  gain  for  hizn  a  foremost  poeition  among  African  psoneer  explQnr%  aoi  only 
of  the  nineteenth  century,  but  of  all  times.  It  was  on  hb  return  firom  Asbsnti,  in 
1=74,  whiihcr  he  had  gone  as  the  correspondent  of  the  JV««r  Tart  Bawmtd  to  report 
-^L  Gcoesal  Wdseley  s  military  operations,  that  he  heard  of  the  death  of  hb  firbod 
Lfvisgstcce.  He  as  once  mnde  up  hb  mind  to  ccmpleto  the  work  which  death 
had  prrrczLtec  the  great  mtssionary-traTeUer  from  acconpliahin|^  The  praprbtors 
•:f  sLe  InHf  TtCep^ipk  and  the  AVtr  Tork  Smild  most  readUy  sopplisd  this  lands 
fisr  toe  proposed  enierprbe,  and  already  on  XoTember  17. 1874^  he  wna  abb  to 
boai  Bagamoyo  with  a  well-organized  caraTsn.  The  gcogr^ihicsl  bboora 
icrptbaed  d^iring  thu  the  moK$t  memorable  journey  ever  undertaken  resnlted 
bi  a  Tut  bicreaee  of  oar  knowledge  of  the  continent.  The  Vktorb  Xyanxa  was 
lirirj--.  igT-l  aan: ,  acd  wsa  giren  Approximately  iu  correct  shape  upon  oar  mapa ;. 
dicjisr  JU£.  aow  kcown  as  the  Albert  Edward  and  distinct  froa  tbs  Albert 
KraszL.  wai  csKorered  to  the  westward ;  our  knowledge  of  the  bisin  of  the  Kagera 
:c  AJ£Xjaera  Xile  wis  much  extended;  the  Tanganyika  was  ctrcnmnairagated, 
a=c  lie  li^i;iA,  iu  QuUet«  more  closely  examined ;  and  lastly,  to  crown  aO.  the 
LsaJaaa  was  ;raoed  from  Xjangwe,  the  farthest  point  reached  by  LiTingstone 
sad  Cascric,  m  the  highest  pcint  on  the  lower  Con^  reached  by  Tuckey  in  1816. 
Wi«c.  Ti^pc  T:a^  the  L'.corlous  Arab  chiei,  who  had  joined  hb  forces  to  those 
-:f  ScarVy,  retraeed  tis  sicp^  the  lacuer.  noihing  ddunced.  embarked  upon  the 
lirer.  m^-L  desrUe  of  physical  oiviacles  and  the  koe:iity  »hown  by 
oibes,  aocccr-^hed  hb  object.  At  length,  oa  August  12. 1S77.  just  on» 
cays  iz^  he  had  left  the  Eist  Coast,  Stanley  stwd  at  Rif^itmi  on  the 
open  Aslanar.  Of  t^e  122  zien  wim  whom  he  had  started,  there  remained  with 
Lim  ccly  114;  tLe  ccbers  were  dead.  Stanley  hisiseli  had  turned  grey,  althougb 
tc-«  yes  f:r:y-«ss.:  ycar«  of  age. 

Tbs  rer^u  cf  ills  =:e=:orabIe  expedition  were  not  j:ec^raph:cil  only.  Eren 
whilst  Sunjey  was  ssUl  hiddea  in  the  heart  of  Africa,  in  the  spring  of  1876.  the 
Church  y.«'»T.afy  Society  sect  oit  a  pioneer  expedinon,  with  a  Tiew  to  thw 
vK^ru^ucz.  cf  Urisca.  which  had  been  deecriKed  sls  a  =!.-«:  r:o  nising  6eld  iur 
luis&iocarT  laic-.r'.  a2.d  in  July,  1^T7,  the  BeT.  C.  T.  WiLso-  ha^i  his  drst  interriew 
with  King  Midsa.  Tv  :•  Tears  ifterwanis  witnessed  the  arriral  cf  Rc-man  Catholic 
mifsionariis. 

•  For  a  re  pen  cc  the  Livir  j«cm  Belief  Exp«di;iv£.  s*f  I'r.Ktfiiwj*  R.^iS.^  XTi^ 
ISTJ,  pp.  41244± 
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ITie  Congo  Free  State, 

SUoky's  account,  boweyer,  of  a  vofit  system  of  navigable  rivers  giving  access  to 
a  considerable  put  of  tropical  Africa,  and  of  the  recources  of  the  countries  through 
which  he  had  passed,  at  once  roused  the  attention  of  the  commercial  world,  and 
his  prediction  that  the  Congo,  at  an  early  date,  would  occupy  the  political  world 
likewise,  was  soon  to  be  realized.  The  King  of  the  Belgians,  who  had  fou^ded  an 
international  association  for  the  exploration  and  civilization  of  Africa  in  1876,  was 
one  of  the  first  to  grasp  the  future  importance  of  the  Congo  basin.  When  Stanley 
landed  at  Jfarseilles  in  January,  1878,  he  was  met  by  agents  of  King  Leopold,  and 
ultimately  persuaded  to  place  himself  at  the  head  of  an  expedition  to  be  fitted  out 
by  a  *' Comity  d'^tudes  du  Haut  Congo,"  the  objects  cf  which  were  declared  to  be 
philanthropic^  scientific,  and  commercial.  Stanley's  stay  on  the  Congo  extended 
from  August,  1879,  to  June,  1884.  By  the  time  he  left,  Stanley  had  cut  a  road 
from  the  lower  Congo  to  Stanley  Pool,  whence  his  nickname  a  **  Mbula  Matadi,**  or 
"  rock-breaker,"  given  him  by  the  natives.  He  had  carried  up  the  road  four  small 
steamers  in  sections,  and  had  launched  them  upon  the  upper  Congo ;  and  he  had 
built  forty  stations,  as  high  up  as  Stanley  falls.  This  remarkable  success  in  the 
&ce  of  exceptional  difficulties,  and  the  inexperience  or  unfitness  of  many  of  his 
subordinates,  afforded  once  more  proof  uf  Stanley's  indomitable  energy  and  fulness 
of  resource.  Whilst  still  out  in  Africa  the  "Comite"  had  developed  into  an 
**  Asf  ociation  Internationale,**  and  before  the  Berlin  Conference  rose  from  its  labours, 
on  January  30,  1885,  this  '^Association"  had  been  reorganized  as  an  independent 
state  under  the  sovereignty  of  the  King  of  the  Belgians.* 

ITie  Emin  Belief  Expedition, 

Stanley's  fourth  expedition  into  Africa  was  undertaken  for  the  relief  of  Emin 
Pasha,  a  man  of  great  scientific  attainments  whom  Gordon  bad  appointed 
Governor  of  Equatoria,  and  who,  after  the  murder  of  his  chief  at  Khartum  in 
January,  1885,  lad  maiatained  the  Khedivial  authority  in  his  province,  but,  being 
hard  pressed  by  the  Aiahdists,  had  appealed  for  succour  to  his  friends  in  England. 
A  government  expedition  being  impracticable  at  the  time,  owing  to  political 
reasons,  Sir  William  Mackinnon  started  an  "  Emin  Pasha  Relief  Fund,*'  which 
ultimately  reached  £33,000,  including  a  contribution  of  £14,000  from  the  Egyptian 
Government,  and  of  £3,000  from  Sir  William  himself.  Stanley  gave  up  a  lucrative 
lecturing  tour  in  America,  and  assumed  the  command  of  the  expedition.  For  reaEons 
which  it  is  unnecessary  to  detail  here,  he  elected  to  take  the  Congo  route  to  Equatoria. 
On  March  29, 1887,  he  left  the  mouth  of  the  river,  and  on  December  12  his  advance- 
guard  looked  down  from  Kavalli  upon  Lake  Albert.  But  it  was  January  18, 1889, 
before  the  whole  of  his  forces  were  assembled  there.  Of  646  men  with  whom  he  had 
started  there  now  remained  with  him  only  246 !  Quite  400  had  died  of  disease,  had 
been  killed  whilst  forcing  their  way  through  the  forest  primeval  to  the  south  of  the 
Amwimi,  or  were  missing.  The  losses  of  the  rear  column  had  been  especially 
disastrous,  and  this  Stanley  ascribed  to  '*  the  irresolution  of  the  officers  and  their 
total  disregard  of  the  written  instructions;**  an  accusation  strongly  resented  by  the 
friends  of  Major  Barttelot  and  Mr.  Jameson,  the  former  of  whom  had  been  shot  in 
Joly,  1888,  whilst  the  latter  had  died  at  Bangala  in  August  of  the  same  year. 
As  for  Emin  Pasha,  he  looked  for  fresh  supplies  of  ammunition,  and  not  for  a 
retcae.    "  I  will  on  no  account  leave  my  peaple,"  he  wrote  as  lately  as  September, 


*  For  a  history  of  this  Conference  and  the    results  whioh  sprung  from  it,  see 
Keltie's  *  The  Partition  of  Africa '  (London,  1893). 
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1887,  to  Dr.  FelkiD.  And  even  after  his  people  had  flouted  his  authority  and 
made  him  a  prisoner,  he  hesitated  to  follow  Stanley  to  the  East  Coast  Wlien 
a  start  was  made  at  last,  on  May  8, 1889,  only  about  fifty  clerks  and  soldiers  were 
ready  to  follow  their  old  chief.  On  December  4  the  expedition  reached  Bagamoyo, 
and  Emin  Pasha,  after  he  had  recovered  from  an  accidenttl  fall  out  of  a  window^ 
severed  all  interconrse  with  his  English  liberators,  and,  instead  of  proceeding  to 
Egypt  or  Europe,  entered  the  German  service,  and  at  once  returned  to  Lake  AlberL 
Being  rejected  by  his  people  who  were  encamped  there,  he  turned  to  the  westward, 
and  on  October  20, 1892,  was  killed  by  his  guide  when  a  few  days'  journey  from 
the  upper  Congo.  As  far  as  Emin  Pasha  was  concerned  this  expedition,  therefore, 
proved  a  failure,  whilst  the  geographical  results,  although  of  considerable  importance, 
were  hardly  commensurate  with  the  heavy  loss  of  human  life  and  expense  incurred. 
The  most  important  discovery  made  was  that  of  the  snow-clad  Kuwenzori,  which 
Stanley  unhesitatingly  identifled  with  Ptolemy's  Mountains  of  the  Moon.  Stanley 
himself,  when  he  returned  to  England,  met  with  an  enthusiastic  reception.  The 
Boyal  Geographical  Society,  in  May,  1890,  at  a  monster  meeting  at  the  Albert  Hall, 
presented  him  with  a  8i)ecial  gold  medal  '*  for  his  last  journey  across  Africa  and 
the  Belief  of  Emin  Pasha."  Bronze  medals  were  presented  to  the  officers — Stairs, 
Dr.  Parke,  Nelson,  Mountenay,  Jepbson,  and  Bonny — who  had  followed  him  to  the 
East  Coast,  and  silver  stars  to  his  native  followers.  The  American  residents  dedi- 
cated to  him  a  testimonial  shield  of  silver,  designed  by  Mr.  H.  S.  Wellcome, 
whilst  univerdties,  city  companies,  and  scientific  societies  competed  with  each 
other  to  do  him  honour.  The  freedom  of  the  City  of  London  had  already  been 
presented  to  him,  in  a  gold  casket,  in  1887,  before  he  set  out  on  his  last  expedition. 
An  undeniable  proof  of  Stanley's  popularity  at  the  time  was  expressed  by  the 
crowds  which  gathered  within  and  around  Westminster  Abbey  when,  on  June  12, 
1890,  he  was  married  to  Miss  Dorothy  Tennant. 

Soon  after  his  marriage,  in  October,  and  accompanied  by  his  wife,  Stanley 
started  on  a  lecturing  tour  through  America  and  Australis.  On  hU  return  home 
he  was  re-naturalized,  and  in  1899  the  Queen  conferred  upon  him  a  Grand  Cross  of 
the  Order  of  the  Bath.  From  1895  to  1900  he  represented  North  Lambeth  in 
Parliament ;  but  he  spoke  only  on  rare  occasions,  and  as  years  advanced  and  the 
hardships  which  he  had  undergone  during  his  African  wanderings  began  to  tell  upon 
him,  he  retired  almost  completely  from  public  life,  and  having  purchased  a  small 
estate,  Furze  Hill,  near  Pirbright,  in  Surrey,  he  spent  much  of  his  time  in  rural 
retirement.  And  in  the  little  churchyard  of  Pirbright,  after  an  impressive  service 
in  Westminster  Abbey,  his  remains  have  found  a  resting-place. 


Henry  Sharban. 

It  is  with  great  regret  that  we  record  the  death  of  the  Society's  chief  draughts- 
man, Mr.  Henry  Sharbau,  the  extent  and  excellence  of  whose  cartographical  work, 
carried  out  in  that  capacity  during  a  period  of  nearly  a  quarter  of  a  century,  is  a 
matter  of  knowledge  to  all,  whether  at  home  or  abroad,  who  are  acquainted  with 
the  Society's  publications  during  that  time.  Mr.  Sharbau,  who  had  passed  the  age 
of  eighty,  had  for  some  time  been  in  failing  health,  and  the  death  of  his  wife  not 
many  months  before  his  own  came  as  an  additional  blow  from  which  he  never 
recovered,  though  he  stuck  to  his  work  manfully  almost  to  the  la^t. 

Mr.  Sharbau  was  bom  at  Liibeck  in  North  Germany  in  1822,  but  came  to  this 
country  when  a  young  man,  his  special  aptitudes  in  the  directioa  of  surveying  and 
draughtsmanship  finding  scope,  firstly  in  work  on  the  Ordnance  Survey  of  the 
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BoatlL  of  BooUand,  mnd  afterwards  (between  1858  and  1864)  in  the  Admiralty 
SorreTB  in  the  Hebrides  and  some  of  the  western  lochs.  In  1861  he  asaisted  in 
the  sorrey  of  Loch  Lomond  under  Captain  H.  0.  Otter,  b.k.,  and  in  1864  in  that 
of  Loch  Snnart  nnder  Captain  E.  J.  Bedford,  b.n.,  his  chief  in  the  Hebrides  work 
haTing  been  Commander  F.  W.  L.  Thomas,  b.n.  In  1865  he  was  appointed 
tanponry  assistant  in  the  Hydrographic  Office,  a  post  which  he  held  for  nine  years, 
or  until  1874«  In  this  year  he  became  natoralised  as  a  British  subject  Obtaining 
tn  appointment  nnder  the  Japanese  OoYernmeot,  he  was  engaged  in  survey  work 
in  Japan  for  about  two  years,  and  after  his  return  did  work  as  a  draughtsman  for 
the  Home  Office,  Admiralty,  and  in  Stanford's  establishment  until  his  appointment 
nnder  the  Boyal  Gtographical  Society  in  1881. 

Mr.Sharban'sworkwas  marked  by  its  painstaking  and  conscientious  character; 
he  spared  no  pains  in  the  working  up  of  the  cartographic  material  brought  home 
by  trayellers,  and  its  correlation  with  preyious  work  of  the  kind.  One  of  the  most 
important  results  of  his  labours  in  this  direction  was  the  map  of  Tibet,  compiled 
by  him  under  the  superintendence  of  General  Walker,  and  first  published  by  the 
Society  in  1894.  Those  who  have  only  seen  bis  mape  as  they  came  from  the 
lithographer's  hands  have  little  idea  of  the  excellence  of  the  original  drawings, 
which  possessed  an  artistic  finish  which  was  frequently  to  some  extent  lost  in  the 
final  product.  Mr.  Sbarbau  belonged  to  a  type  of  cartographers  which  is  none  too 
common  in  this  country,  and  his  place  in  the  curriculum  of  the  Society's  work 
wiU  not  easily  be  filled. 


Obituary  of  the  Year. 

The  following  is  a  list  of  the  Fellows  who  have  died  during  the  year  1903- 
1904  (April  30)  :— 

Captain  W.  S.  D.  Abbott  ;  Captain  L.  R.  Arthur  ;  Captain  G.  H.  Aba.die  ; 
RiOHABD  Jaxks  Ashton  ;  George  R.  Boyle  ;  G.  W.  Branqwik  ;  W.  P.  Bbaksox  ; 
J.  A.  Bbown  ;  W.  Babington  ;  Hon.  G.  C.  Bbodkick  ;  Marmaduke  H.  Brooking  ; 
W.  M.  BiCKEBSTAFF ;  J.  H.  Browne  ;  Admiral  Henrt  Bots  ;  Lieut.-Colonel  R. 
BuBKABT ;  Reginald  Beech  ;  Lord  Colyille  ;  J.  F.  Cobb  ;  Gerald  C.  Clark  ; 
Hajor-General  R  H.  Cunliffe  ;  C.  E.  Campbell  ;  George  R.  Clark  ;  Lawrence 
GcTSSEN ;  Rey.  W.  J.  Cbaig  ;  Admiral  E.  J.  Chubch  ;  William  Cope  Devebeuk  ; 
Su:  Edwtv  Dawes;  John  Dugdalb;  R.  J.  Donohue;  F.  Dessen;  W.  Dawes 
Fbxbbfield;  W.  D.  Forbes;  H.  B.  Francis;  General  J.  G.  R.  Foblong;  J.  S. 
Fobbbs  ;  A.  J.  GuNN ;  George  Gill  ;  J.  B.  Guthrie  ;  F.  St.  John  Gore  ;  Sir 
Frank  Gbbbn  ;  J.  J.  Gubnet  ;  G.  E.  Y.  Gleadowe  ;  Dr.  C.  H.  Gatty  ;  Admiral 
G.  H.  Gabdneb  ;  Colonel  H.  H.  Habvey-Eelly  ;  James  Hikgston  ;  Benjamin 
HooABT ;  T.  J.  Uaughton  ;  C.  W.  C.  Button  ;  J,  W.  Hutchison  ;  Major-General 
A.  H.  Hutchinson  ;  S.  D.  Hopkinson  ;  W.  Hounsell  ;  William  Hole  ;  Captain 
Hull  ;  Commander  R.  P.  Jenkins  ;   Dr.  J.  W.  Johnson  ;   J.  P.  Joaquim  ;  J. 
Watson-Knight;  Louis  Levinsohn;  General  D.  Macintyre;  P.  H.  S.  Mont- 
oomebt;   E.  Hastebman;   Geoeral  John  Macdonald;  Captain  A.  T.  Milleb; 
K.  Massie  ;  H.  E.  NuBAB  Pasha  ;  Sir  Charles  Nicholson  ;  George  Palmer  ; 
Sir  James  Poole;  Archdeacon  Priti';  Major  C.  B.  Phipson;  General  Sir  A.  Power 
Palmbb;  Andbew  Pears;   T.  G.  Rooper;   A.  B.  Rathborne;   J.  K.  Rennie; 
Chablss  William  Roberts;  Sir  John  Robinson;  Rev.  C.  M.  Roberts ;  G.  W. 
Busden;  E.  B.  Sayile;  John  Stedman;  William  Sherriff;  The  Marquis  of 
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Salisbubt  ;  Re7.  P.  F.  Swa^n  ;  Fbedebick  Schlubseb  ;  W.  Balin  SmTH ;  0.  J.  F. 
Seyibb;  Major  A.  B.  Stuabt;  B.  M.  W.  Swan;  C.  A.  Thubbubk  ;  John  Tbbbt  ; 
Augustus  Thobne  ;  H.  G.  B.  Thobnton  ;  W.  G.  Thobpe  ;  Sir  J.  W.  Tbutgh  ; 
H.  L.  Tatlob  ;  John  Tatlob  ;  Cardinal  Vaughan  ;  Hon.  U.  P.  YBBinB ;  BeT. 
G.  T.  Wabneb  ;  A.  A.  Weston  ;  John  Watts  ;  S.  J.  Weston  ;  W.  L.  Watkh?; 
Edwabd  Wilkinson  ;  Ber.  John  Waite  ;  J.  Poole  Wagstaffb  ;  Chbibtofhbb 
Wabd. 


MEETINGS  OF  THE  ROTAL  GEOGRAPHICAL  SOCIETT» 

SESSION  1908-1904. 

Anniversary  Meeting^  May  16,  1904. — Sir  Clemshts  Makkham,  k.cjs^fjl8^ 

President,  in  the  Chair. 

The  Secretary  read  the  minutes  of  the  last  Anniyersary  Meeting,  which  wwe 
confirmed  and  signed  by  the  Chairman. 

The  Secretary  read  a  list  of  the  newly  elected  Fellows  of  the  Society. 

Elecjtioks.— e/bma  Henry  Balmer ;  Thomas  Barbour;  Rev.  Eme$t  Clofkam 
Bayliss;  Captain  Edtoard  Berry;  Captain  B.  A.  Birley,  B.A,;  Liond  0. 
Bowles ;  Paul  August  G.  Bronnte ;  Austin  Hohart  Clark ;  Frank  Oerard  Clemow, 
M,D.;  Alexander  George  Cox;  Captain  Reginald  Cox,  19th  Hussars;  Salpk 
Adams  Cram;  William  Parker  Devine;  W.  J.  Gillespie  Dickson;  Aleooandar 
Ferguson;  William  Forbes  Fisher;  Harry  English  Fulford,  C.M.G.;  Fnmk 
Nicholson  Gibbs ;  Rev,  John  Gleeson;  A,  C.  Grylls,  M,A, ;  Alfred  James  HamiUim  ; 
Rev.  Isaac  HariiU ;  Louis  Condit  Hay ;  Charles  Davis  Jameson ;  Francis  Jamm 
Kelly ;  William  Orr  Leitch ;  Cyril  Longhurst ;  Captain  Mackintosh^  RJL, ;  C  F. 
Le  Fanu,  M,B. ;  Gilbert  St.  John  McDonald;  Marsden  Manson;  E,  Mddd; 
James  Bernard  Mowat ;  Charles  Walker  Ndigan ;  Lieut.  Edward  Osborne  Arm^ 
strong  Newcombe,  R.E.;  Richard  Clements  Nicolaus ;  Gerald  Arthur  Sheppaird^ 
B.A.,  LL.B. ;  Lieut.  H.  L.  Norton  Smith  (ith  Highland  I Aght  Infantry) ;  Captain 
Alec  Gavin  Stevenson,  R.E.,  D.S.O. ;  Rowland  Storey;  R.  A.  Walker;  Archibald 
Williams ;  Ernest  Colville  Wilton ;  Captain  F.  C.  Heneker  (Leinster  RegimaU)  ; 
Captain  Harold  Arthur  Clement  Mackin ;  Allister  Mitchell  Miller ;  M.  C,  Petten. 

Hokobabt  Corbespondinq  Membeb. 

Dr.  Otto  Nordenskiold  (leader  of  the  Swedish  Antarctic  Expedition). 
The  presentation  of  awards  then  took  place. 

The  Pbebidekt  :  Sir  Harry  Johnston,  the  Council  has  decided  to  award  you  the 
Foundered  Medal,  the  highest  honour  the  Society  has  in  its  power  to  bestow,  and 
His  Majesty  the  King  has  approved  of  the  award.  Your  services  on  behalf  of 
geography  are  cumulative,  and  they  have  all  been  important,  first  on  the  western 
6ide  of  Africa,  then  at  Nyasa  Land,  and  then  Uganda.  You  have  always  done 
yeoman  service  to  the  cause  of  African  discovery.  I  cannot  help  alluding  to  your 
great  administrative  talent  in  the  government  of  those  colonies  which  have  bid  the 
very  good  fortune  to  be  under  your  guidance,  for  amidst  that  work  you  have  never 
failed  to  advance  the  caose  cf  geography.  It  is  a  very  great  pleasure  to  me  that 
it  should  devolve  upon  me  to  give  this  award,  the  Founder's  Medal,  to  such  m  very 
old  friend,  and  to  one  whose  great  ability,  energy,  Jind  talent  has  always  had  my 
warmest  admiration.    I  now  place  in  your  hands  the  Founder's  Medal. 

Sir  Habby  Johnston  :  I  think  that  very  few  words  are  needed  from  me  to  con- 
vince you  that  I  am  fully  sensible  of  the  honour,  the  very  great  honour,  almost 
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the  greatest  honour  in  the  geographical  world,  that  has  dow  heen  conferred  upon 
me^  and  also  of  the  peculiar  gratification  at  receiying  this  honour  from  the  hands  of 
Sir  Clements  Markbam,  who  is,  as  he  has  been  kind  enough  to  remind  me,  one  of 
my  oldest  friendf.  From  the  Tery  first,  when,  scarcely  more  than  a  boy,  I  was 
•nxions  to  go  out  and  explore  the  world,  I  receiTed  great  kindness,  encourage- 
meot  and  assistance  from  Sir  Clements  Markham.  In  those  days,  now  remote  to 
me^  he  was  the  secretary  of  the  Society  of  which  he  is  now  the  President,  but  in 
thoae  days,  in  the  early  eighties,  he  was  always  ready  to  help  me  in  every  way 
that  he  could,  and  assist  me  to  explore  Africa  with  as  little  cost  as  possible  to 
my  own  resources.  I  do  not  think  I  shall  ever  forget  the  encouragement  I 
lioeiTed  from  him — an  encouragement  which  perhaps  did  much  to  turn  me  in 
that  direction.  The  pleasure  that  I  am  experiencing  this  afternoon  is,  of  course, 
clouded  by  the  remembrmnoe  of  another  old  friend  who  has  just  gone  to  his  rest, 
tnd  who,  at  a  slightly  later  date  than  Sir  Clements  Markham,  also  did  much  to 
urge  me  in  the  path  that  I  have  followed  for  a  good  many  years.  I  refer,  of  course, 
to  Stanley,  whose  death  all  interested  in  geography  and  all  interested  in  Africa 
must  deeply  regret.  I  bad  the  privilege  of  being  Stanley's  guest  for  some  eight 
months  on  the  Congo,  at  the  time  when  he  was  commencing  tbe  foundations  of 
what  is  now  the  Congo  Free  State.  He  was  more  concerned,  at  the  time  I  knew 
him,  in  opening  up  tbe  geo^^rapby  of  those  regions,  and  coming  into  contact  in  a 
thoroughly  tactful  and  friendly  way  with  the  native  tribes  of  those  regions,  and  I 
initt  I  have  never  forgotten  the  lessons  he  impressed  on  me  of  tbe  value  of  tact 
ia  dealing  with  the  Africans.  Wherever  I  went  on  tbe  Congo — and  still  more 
ia  my  later  experiences  in  Uganda — I  saw  what  a  great  impression  Stanley 
had  made  on  the  natives  by  his  strong  sense  of  justice,  his  readiness  to  enter 
into  their  feelings,  to  talk  with  them,  to  hear  their  complaints,  to  endeavour  to 
aae  that  there  should  be  no  just  ground  of  complaint.  All  this  made  a  peculiar 
impression  on  me ;  and  if  I  have  met  with  any  measure  of  success  in  Africa,  I 
ascribe  it,  next  to  the  advice  and  encouragement  of  my  few  friends  at  home,  to  my 
many  friends  on  the  African  continent — my  black  friends,  with  many  of  whom,  I 
am  glad  to  say,  I  am  able  to  keep  up  a  pleasant  correspondence  to  the  present  day. 
I  shall  not  detain  you  any  longer,  because  there  are  other  proceedings  to  follow, 
hot  I  think  I  have  said  enough  to  convince  you  that  I  appreciate  to  tbe  full  the 
honour  that  has  been  conferred  on  me ;  and  I  tender  to  the  President  and  to  my 
Idlow-members  of  Council  my  really  earnest  expressions  of  thanks  for  the  sympathy 
and  kindness  I  have  had  from  so  many  of  them  during  all  the  years  that  I  have 
devoted  to  African  exploration. 

The  Pbesidekt  :  Mr.  Macartney,  the  Patron's  Medal  has  been  awarded  to  Com- 
mander Robert  F.  Scott,  tbe  leader  of  our  Antarctic  Expedition,  solely  for  his 
wonderful  aledge  journey  to  82°  17'  S.  last  year,  and  when  this  resolution  was  taken 
we  had  not  then  received  the  news  of  his  perhaps  still  more  extraordinary  journey 
into  the  inland  of  Victoria  Land,  which,  of  course,  doubles  the  strength  of  his  claim 
lor  our  award.  The  award  has  been  given  with  the  approval  of  his  Majesty  the  King. 
Captain  Scott  has  always  been  himself  the  leader,  and  he  has  expectad  a  great  deal 
horn  his  oflScers  and  from  his  men,  but  he  has  never  himself  failed  to  do  as  much 
ipork  as  his  officers  and  men,  to  endure  the  same  hardships,  and  to  share  them  alike 
with  his  men.  Hence  he  has  won  the  absolute  devotion  of  all  on  board  the  Dis- 
covery.  Listen  to  a  few  things  that  have  been  said  by  them.  One  of  the  officers 
Mysy  **  It  wonld  have  been  a  bard  job  to  have  found  a  better  man.  His  sledging  is 
wonderful ;  he  covers  distances  that  you  would  have  f  aid  to  be  impossible,  and  with- 
out dogs.  I  bet  there  will  be  few  who  will  go  in  for  that  sort  of  job,  even  if  they  do 
oat  here."    Another  sayp,  ^'  There  is  not  a  man  on  board  who  has  travelled  as 


Ill)  mnsGs  or  tbi  botal  geooraphical  socmr.  staatos  iMs-tto4. 


%r^i  doM  ift  maeh  hard  work  m  Gapcua  Se3tt»  BfX'  is  diere  a  man  who  would 
one  foUow  hiai  aajwhara  wherever  ha  choK  to  gou**    A»n4har  aiya,  **  M j  ratpaet 
aai  ^mirmrinn  for  Capcain  Seott  as  a  laadcr  are  oa  a  par  with  mj  appradatioQ  of 
him  as  a  friovf,  and  that  wooid  tako  a  loC  of  batting    Knowiag  him  as  yoa  do, 
joa  win  Bot  bo  Hirpffiaed  to  hoar  that  ho  has  nado  aa  ovm  iner  joaraej  on  tho 
ialand  iea  this  fonimer.    For  hia  imtiriiig  energj  and  penevcraaoQ^  thora  is  not  a 
man  in  the  liiip  who  does  not  admire  and  leipecc  him.'*    So  with  all  tho  others. 
And  then  listen  to  what  Cipcain  Soott  sajs  of  his  moo. ""  No  mvds  can  express  the 
ipleodki  spirit  in  which  o«irpe>pie  work:  no  work  was  too  hesry  for  them.   IsimpljT 
loo^  to  toil  joa  of  the  thoosand  ways  in  woich  they  fhowed  ir,  and  of  the  ahsoluto 
kindly  inut  and  ooofidenoe  that  existed  thiooghoat  the  thip.    I  ihoold  Uke  yoa  to 
hacTO  seen  the  way  oar  poople  went  to  work  this  year,  their  mastery  of  detail,  their 
checrlol  seeeptance  of  short  rataons,  the  splendid  way  in  which  they  dnfged ;  one 
and  an  went  at  it  in  the  same  epirit."*    It  ii  with  soch  a  leader  and  waA  msn  that 
great  work  is  done;  and  great  work  has  bcoQ  done.   IhaTeoidyaDadcdtoatitheof 
tho  ssrriees  that  Captain  Soott  has  done  for  ol    I  have  only  allodrd  to  the  sledgo 
joameys,  becaoss  those  are  what  the  medal  is  awarded  for.and  I  look  upon  Captain 
Soott  as  being  in  the  rery  front  tank  of  Arctic  or  Antarctic  traTellen.    Bat  he  has 
dons  Tery  much  more  for  OS  as  the  most  e^iable  leader  of  this  gTMt  expeditioiif  which 
has  met  with  such  signal  socoess  mtinly  doe  to  hit  high  qoalitiea  and  rare  gifts. 
The  Coondl  has  felt  that  tuch  services  deserre  rery  special  recognitioo,  and  has 
determined  to  present  him  with  a  spedal  gold  medal  illastratiTe  of  the  expedition, 
on  his  return,  end  they  bsTe  also  resolred  to  give  rrplicaa  in  silver  to  the  officers  and 
men.    Now  it  oidy  remaios  for  me  to  present  too  with  the  Patron's  Medal,  to 
be  kept  by  Mrs.  Soott  until  the  return  of  Captain  Scott  to  England,  when  wa  ahall 
give  him  a  most  hearty  and  warm  reception. 

The  Right  Hon.  W.  G.  Ellison  Macabtnet  :  I  am  domed  by  Mrs.  Scott  to  expresa 
to  you  her  deep  eense  of  the  high  honour  which  you  have  conferred  upon  her  son. 
Commander  Soott.  To  be  enrolled  amongst  those  who  have  received  the  Patron's 
Medal  is  indeed  one  of  these  signal  honours  to  which  any  explorer  can  look  as  tho 
climsx  of  his  life,  and  I  feel  certain,  if  Commander  Scott  was  here  to-day,  he  would 
ascribe  any  measure  of  success  that  has  attended  this  expedition,  in  the  first  pIaoe» 
to  the  great  liberality  with  which  it  was  fitted  out  by  the  Boyal  Geographical 
Society,  aided  by  the  Royal  Society,  and  supplemented  by  those  magnificent 
dotations  which  came  through  private  donors  like  Mr.  Longstaff.  But  he  would 
also,  I  have  no  doubt,  say  that  to  the  confidence  which  was  placed  in  him  by  those 
who  fcllowed,  to  the  zeal  and  devotion  and  unselfishness  with  which  every  membot 
of  the  expedition  strove  to  do  their  best  to  merit  that  honour  which  has  been  con- 
ferred upon  him  by  the  Royal  Geographical  Society,  is  mainly  owing  the  plsoe  whiidi 
it  will  occupy  in  the  future  hlBtory  of  Arctic  and  Antarctic  Expeditions.  Sir 
Clements  Markham,  I  beg  again  to  express  Mrs.  Scott*s  sincere  thanks  for  the  high 
honour  that  has  been  conferred  upon  her  son. 

The  President  :  Mr.  Colbeck,  the  Council  has  felt  that  it  owes  a  great  debt  of 
(gratitude  to  jour  brother  for  the  admirable  way  in  which  he  has  conducted  the 
Relief  Expeditions.  Of  course,  the  first  one  was  very  much  the  most  important, 
because  then  we  knew  not  what  had  become  of  the  Discovery,  or  where  she  was ; 
he  had  to  find  her.  Moreover,  it  was  an  exceptionally  bad  year  for  navigation. 
He  did  his  work  splendidly,  and  we  have  already  expressed  our  feeling  on  that 
subject  to  him  ;  he  did  his  work  splendidly  both  as  a  sAilor  and  as  an  ice-navigat<n-. 
But  I  think  he  also  deserves  the  hif^hest  credit  for  bis  selection  of  the  ofiBoers,  who 
have  all  done  so  admirably  under  him,  and  more  especially  fjrhis  selection  and  csrci 
of  the  crew,  for  they  showed  the  greatest  zeal  during  the  time  they  were  in  tho 
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acmtb;  ind,  what  is  almost  as  important,  they  cooducted  themselyes  most  respect- 
ablj  whan  thej  were  in  harboor,  so  that  the  Morning  will  certainly  be  a  credit  to 
the  Mercantile  Marine.  Feeling  all  this,  our  Council  has  determined  to  present 
your  brother,  Captain  Colbeck,  with  a  piece  of  plate,  which  will  be  symbolical  of 
theee  Talnable  services,  and  which  will  bs  presented  to  him  on  his  return  to 
England,  I  hope,  at  the  same  time  as  the  special  gold  medal  to  Captain  Scott. 

Mr.  C6LBSCK :  On  behalf  of  my  brother,  I  thank  you  very  much  for  the  great 
hoooor  you  have  done  him  in  his  absence  by  making  this  award.  I  am  only  sorry 
he  is  not  here  to  receiye  it  himself,  and  I  shall  have  great  pleasure  in  informing 
him  of  your  determination.  Had  he  been  here,  I  am  certain  he  would  have  taken 
but  a  small  share  of  the  credit,  and  given  to  his  crew  and  ofiBcers  the  greater  pirt, 
snd  also  to  your  President  for  the  kind  counsel  he  gave  him  before  he  left. 

The  Pbbbidkkt:  SeficMr  Don  Carlos  Dominguez,  sentimos  admiracioti  por  el 
jovan  ofBciale  Argentine,  Julian  Irizar,  por  razon  de  su  selo  y  capacidad  ouando 
rBeiln6  ordenes  tomar  bajo  su  direcdon  el  buqne  Uruguay^  rescatar  los  mi^mbros 
del  cxpedicion  Nordenskidld.  Saliendo  de  Buenos  Ayres  en  Octobre  del  afio  pasado, 
sates  del  medio  de  Noviembre  ba  rescatado  Dr.  Nordenskiold  y  bus  compafieros  de 
ma  ials,  la  tripulacion  naufrsgada  del  Aniarctico  de  una  otra,  una  importante 
odeeoion  geologica  de  una  otra.  Era  trabajo  muy  bien  hecho,  y  el  Consejo  de 
Boestra  Sociedad  ha  escojido  Seflor  Irizar  recibir  una  de  nuestras  recompensas 
Ikmada  el  "Gill  Memorial."  Tengo  mucho  placer  poner  la  diploma  en  sua 
manos  por  trasmision  al  Sefior  Irizar. 

The  Presidbnt:  Sefior  Don  Alberto  Key  de  Castro.  El  Consejo  de  nuestra 
Sodedad  ha  contemplado  con  aprobacion  los  descubrimientoi  geograficos  hecho3  por 
ofden  de  la  Junta  de  Vias  Fluviales  del  Gobierno  Peruano,  por  los  Seilores  Yillalta, 
Gipriano  y  otros.  Especialmente  hemos  notado  los  ezploraciones  del  istmo 
fltzgarrald,  y  en  los  valles  del  Tambopata  y  Ynambari.  Con  el  deseo  sefialar 
Buestro  aprecio  de  aquellos  trabajos  importantes,  nuestro  Consejo  ha  tornado 
la  resolucion  presentar  al  Sefior  Yillalta  una  de  las  recompensas  de  nuestra  Sociedad 
llamada  el  ^'Cuthbert  Peek  Grant."  Agradesco  que  seria  mi  oficio  poner  la 
diploma  en  sus  manos,  preguntando  vm  mandarla  a  Lima  por  el  Sefior  Yillalta. 

The  Pbbsident  :  The  Back  Grant  has  been  awarded  to  Dr.  Stein,  for  his  valuable 
geographical  work  in  Central  Asia,  and  especially  for  his  mapping  in  the  Sarikol 
and  Kuen-lun  ranges.  In  Dr.  Stein  we  have  rare  accomplishments.  He  is  not 
only  a  surveyor  and  a  good  geographer,  but  also  a  good  Sanscrit  scholar.  I  have 
some  hopes  that  he  will  be  called  upon  to  join  the  Tibetan  Mission.  I  am  sorry 
that  no  one  is  here  to  receive  the  award,  but  it  will  be  forwarded  to  Dr.  Stein, 
The  President  then  delivered  his  anniversary  address  (see  p.  1). 
The  Beport  of  the  Council  was  then  read ;  it  will  be  issued  with  the  next 
Year-book.  The  President  then  announced  that  the  Council  as  proposed  had  been 
duly  elected.  The  list  is  as  follows,  the  names  of  new  members,  or  of  those 
chsAging  ofiSce,  being  printed  in  italics : — 

FreMeni :  Sir  Clements  K.  Markham,  k.c.b.,  f.b.s.,  f.s.a.  Vice-Fruidents : 
Colonel  G.  Earl  Church  ;  Colonel  Sir  Thomas  Huogerford  Holdicb,  r.e.,  k.c.i.s.,  c.b.  ; 
Sir  Henry  E.  G.  BtiLwer^  o.c.m.q.  ;  Admiral  Sir  F.  Leopold  McClintock,  k.c.b., 
D.aii.,  F.B.8. ;  Sir  George  S.  Mackenzie,  k.c.m.o.,  c.b.  ;  Field-Marshal  Sir  Henry  W. 
Norman, O.O.B.,  G.c.M.a.,  CLE.  Treasurer:  Edward  L.  Somers  Cocks.  Trustees: 
Bight  Hon.  Lord  Avebury,  d.c.l.,  f.b.8.  ;  Lord  Belhaven  and  S teuton.  Honorary 
Secretaries :  Major  Leonaurd  Darwin,  b.e.  ;  James  F.  Hughes.  Foreign  Secretary : 
Sir  John  Kirk,  k.c.b.,  a.c.ii.a.,  f.b.8.  Councillors  :  Admiral  Sir  Lewis  A.  Beau- 
mont, K.aii.a. ;  Prof.  T.  G.  Bonney,  d.sc.,  ll.d.,  f.b.8.  ;  Admiral  Sir  James  Bruce, 
K.aif.0. ;  J.  Annan  Bryce ;    Major  Chas,  F.  Close,  b.e.,  c.m.g.  ;  Prof.  J.  Norman 
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Collie,  F.a.8. ;  Captain  Etiriek  W.  Creak,  B.N.,  C.B.,  f.b^.  ;  Prof.  E.  J.  Garwood, 
F.G.8. ;  F,  H,  n.  Ouillemard,  u,a^  ild.  ;  Admiral  Sir  B,  Veaey  Hamiltan,  K.C.B. ; 
D.  G.  Hogartb,  m.a.  ;  Colonel  D.  A.  Johnston,  as.,  B.E. ;  Sir  Harry  H.  JohnstoD, 
o.c.iLG^  K.CB. ;  Admiral  Sir  Albert  Editings  Markham^  k.cb.  ;  LI.  W.  Longstaff ; 
Colonel  Sir  Colin  Scott-Monerieff,  b.k.,  k  .C.M.G.,  c.s.1. ;  Greneral  J.  H.  M.  Shaw- 
Stewart,  B.E.,  F.B.8.E. ;  H.  Tates  Thompson,  j.p.  ;  Colonel  Sir  Henry  R.  ThuiUieTg 
B.E.,  K.c.i.E. ;  Colonel  J.  E.  Trotter,  c.b.,  c.m.o.,  b.a.  ;  Commander  David  Wilson- 
Barker,  B.N.R.,   F.R.8.E. 

THE  ANNUAL  DINNER. 

The  Annual  Dinner  of  the  Society  was  held  in  the  evening  at  the  H6tel 
M^tropole,  Sir  Clements  R.  Markham  (the  President)  in  the  chair.  There  was  a 
large  and  distinguished  gathering,  including  Sir  William  Ramsay,  Sir  Montagu 
Ommanney,  Sir  Walter  Pbillimore,  Sir  Fleetwood  Wilson,  Prof.  Henri  Cordier 
(President  of  the  Paris  Gi  ographical  Society),  the  Agents-General  for  New  Zealand 
and  Queensland,  the  Consul-General  for  Sweden  and  Norway,  Sir  Harry  Johnston, 
Sir  George  Yyyyan,  Sir  Horace  Walpole,  Sir  Henry  Torke,  Colonel  Sir  Thomaa 
Holdich,  Sir  Thomas  Blomefield,  Field-Marshal  Sir  Henry  Norman,  Sir  J*  B. 
Rohineon,  General  Sir  Harry  Prenderfca-t,  Admiral  Sir  Aihert  H.  Mirkham» 
Admiral  Sir  Yesey  Hamilton,  Colonel  Sir  C.  Scott-Moacrieff,  Admiral  Sir  Lewis 
Beaumont,  Mr.  A.  B.  Eempe  (Treasurer  of  the  Royal  Society),  Major  L.  Darwin, 
Mr.  J.  F.  Hughes,  Mr.  E.  L.  Cocks,  Mr.  Spenser  Wilkinson,  Colonel  J.  K«  Trotter. 
Mr.  L.  Breitmeyer,  and  Captain  Egerton.  After  the  loyal  toasts  had  been 
honoured — 

The  Pbesidekt  proposed  **  The  Medallists,  Sir  Harry  Johnston  and  Captain 
Scott."  Sir  Habbt  Johnston  replied  for  himself,  and  Captain  Egebton,  in  the 
absence  of  Prince  Louis  of  Battenburg,  responded  on  behalf  of  Captain  Sjott.  The 
Peesident,  in  proposing  "  The  Antarctic  Expedition,**  regretted  that  the  President 
of  the  Royal  Society  was  not  able  to  be  present,  for  that  Society  and  the  Geo- 
graphical Society  had  worked  together  in  the  most  friendly  spirit.  He  did  not 
propose  success  to  the  Antarctic  Expedition — that  was  assured ;  but  he  proposed 
«  a  happy  return.*'  So  far  they  had  had  only  the  mere  outline  of  what  had  been 
done;  but  the  full  details  would  be  most  interesting  and  Important  from  a  geo- 
graphical point  of  view.  Lieut.  E.  H.  Shaokleton  responded.  Major  L.  Dabwik 
proposed  '*The  Guests,**  and  Prof.  Henbi  Cobdieb  and  Sib  William  Ramsa7 
responded.  Sir  Hobacb  Tozbb  submitted  the  toast  of  "  The  President  and  the 
Society,**  and  Sir  Clements  Mabkham  replied. 


Thirteenth  Ordinary  Meeting,  May  30,  1904. — Sir  Clements  Markham, 

K.C.D.,  F.B.S.,  President,  in  the  Chair. 

Elections. — Henry  Forsey  Brion;  G,  W.  Dawes;  Robert  Hinde  Dougku; 
Major  Gilbert  Sutherland  McDowell,  R,E. ;  R.  Talbot  Kelly :  J,  McFherson ; 
Reo,  Edward  Blackmore  Rankin ;  C.  A,  E.  Rodger s,  M.A,;  William  Lord  Smiths 

The  paper  read  was : — 

"  A  Joirney  to  the  North  of  the  Argentine  Republic.**  By  Florence  0*Dri8C0ll| 
Esq. 
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Addiiiona  to  the  Ltbrary, 
By  ZDWABD  HEAWOOD,  MJL,  Librarian^  RG.8. 

Tbe  following  abbieYiatioiis  of  nouns  and  the  adJeotiTes  deriTod  from  them  are 
employed  to  indicn^  the  aonzoe  of  artidee  from  other  pnblloationi.    Geographical 
are  in  eaoh  oaie  written  in  full : — 

Mag.  =  Magaiine. 

Mem.  =s  Memoirs,  M6noires. 

Met.  =:  MeteorologicaL 

P.  =  Proceedings. 

B.  =  Boyal. 

BeT.  =  Ueyiew,  Bevne. 

S.  =  Sodetj,  Soci€t^,  Selsk^b. 

Bitsb.  =  Bitxnngsbericht 

T.  =s  Transactions. 

V.  =  Verein. 

Yerh.  =  Yerhandlimgen. 

W.  =  WifiseDschaft,  and  oompoonds. 

Z.  =  Zeitoohrift 

Zap.  =  Zapiskl. 


A.  sz  Aosdemj,  Aosdamie,  Akademie. 

Ahh.  as  Abhsndlnngen. 

Am.  =s  Aft'^f^l*!  Annales,  A^*^^**"- 

&  s  Bulletin,  Bcllettino,  Boletim. 

Oon.  ^  Oommeroe. 

GL  Bd.  s  Oomptes  Bendna. 

Bsok.  ss  BidlDDndeb 

G.  s  Geogranhy,  Geographie,  Geografla. 

L  s  Instititte,  Institution. 

Is.  s  ISYestiya. 

J.  =  JonmaL 

k.  a.  k.  =  kaiserlich  nnd  koniglioh. 

M.  =  Mitteilnngen. 


On  aocGont  of  the  ambignity  of  the  words  oeiavo,  quariOy  etc.,  the  size  of  books  in 
the  list  below  is  denoted  by  me  leneth  and  breadth  of  the  oover  in  inches  to  the  nearest 
balf-inoh.    The  size  of  the /cmmai  is  10  x  6}. 

A  selaetion  of  the  works  in  this  list  will  be  noticed  elsewhere  in  the  '^  Journal." 

EUBOPE. 

Avatria— Bosnia  and  Herzegovina.    G/o&us  85  (1904):  221-226.  Kaiser. 

'Landschaftliche  Charakterbilder  aus  Bosnicn  und  der  Herzegowina.  Von  T. 
Ejuser.     With  lUmtrations. 

AutriA — ^Herzegovina.  Trav.  O.  Tcheques  3  (1902)  :  pp.  71.  Danes. 

BeTolkerungsdiohtigkeit  der  Hercegovina.    Von  Dr.  Georg  V.  DaneS.     Presented 
hg  Iks  Author, 
See  note  in  the  Monthly  Record  for  June. 

Austria — Historical.  Pichler» 

Quellen  u.  Fortcli.  cUten  Geaeh.  u.  O.,  Heft  2-4  (1902-1904)  :  pp.  444. 

Aoatria  Bomana.  Geographiscbes  Lexikon  allcr  zu  Bomerzeiten  in  Ostroich 
gensuinten  Berge,  Flu-uie,  Hafen,  IdscId,  Lauder,  Meerc,  Postorte,  Seeen,  St'adto, 
8irafl8eDy  Volker.    Von  Fritz  Pichkr.      With  Map. 

Balkan  P«iii&>nhi~Cartography.     G.Z.  10  (1904):  loS-lGo.  Oestreich. 

Die  Geschichte  der  Kartographie  der  siidosteurop'aisohcn  Halbinsel.  Von  Dr.  K. 
Oeaticich. 

itaral  Snrope — ^ffistorical.  Xretsohmer. 

Hiatorisohe  Geographic  von  Mitteleuropa.  Von  Prof.  Dr.  E.  Eretsohmer.  (Hand- 
hacb.  der  mittelalterliohen  nnd  ncuereu  Gescbichte.  Herausgegeben  von  G.  von 
Below  nnd  F.  Meinecke.  Abteilung  iv. :  Hilfdwissenschaften  und  Altertumer.) 
Xfinchen  nnd  Berlin:  B.  Oldcnbourg,  1904.  Size  10x6},  pp.  viii.  and  U50. 
Price  15s.    [To  be  reviewed.] 

vnpa.  Itiohner. 

Lebrproben  zur  Landerkundo  von  Enropa.    £in  Beitrag  zum  Problem  der  Stoff- 
gestsutang  von  Hermann  Itcchner.    Leipzig  und  Berlin :  B.  G.  Teubner,  1904. 
iise  9i  X  6},  pp.  278.    Price  3«.  9d. 
An  ootline  of  the  geography  of  Europe  as  a  sample  of  a  school  course  on  tho 


Halbfsss. 

JHe  MoTpbometrie  der  Europaischen  Seen.  Von  Prof.  Dr.  W.  Halbfass.  (Sonder- 
abdrack  ans  der  Zeitschrift  der  Gescllschaft  fiir  Erdkunde  zu  Berlin.  Jahrgang 
1903,  No.  8,  9, 10,  und  1904,  No.  3.)    Size  10}  x  7,  pp.  [108].    PreaenUd  by  the 


A  tabolarized  summary  of  the  results  of  the  active  limnological  work  prosecuted 
in  Sorope  during  the  past  dozen  years. 

Ko.  L— July,  1904 J  i 
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Franco— Foreiti.  La  G.,  B.8.G.  Paris  9  (1904) :  197-204.  

Destraotion  des  for^ts  et  des  pares  en  France  et  k  Pana  depaU  nn  Si^cle.     With 

Plans. 
Franee— ProTenee.  B.8.G.  Marseille  27  (1903) :  245-262.  OafBtraL 

En  Provence :  La  Ciotat  et  see  environs.    Par  M.  le  Prof.  P.  Gaffarel.    With  Map, 
eermany.  Vlll.  Jahresh.  G.  Ges.  Greifsioald  (1900-1903):  141-243.  Elbart. 

Die  EntwickluDg  des  Bodenreliefs  von  Yorpommern  nnd  Biigen,  sowie  den 
angroDzenden  Gebieten  der  Uokermark  nnd  Meoklenbnrgs  ^rahrend  der  letzten 
diluvialen  Yereisnng.    Yon  J.  Elbert.     With  Plates. 

eermany.  G-Z  10(1904):  168-169.  Henkel. 

1st  die  dentfiche  Eleinstaaterei  geographisch  bedingt    Yon  Dr.  L.  Henkel. 
Germany— Hesien.  G,  M.  aus  Hessen  3  (1903) :  167-197  Sierart. 

Kleine  geographische  Mittcilnngen  ans  Hessen.    Yon  Prof.  Dr.  Wilh.  Sievers. 
eermany— Haisen.  G.  M.  aus  Hessen  3  (1903) :  116-166.  ZSrb. 

Yolksdicbte  der  Grossberzoglich  Hessiscben  Provinz  Bbeinbessen.    Anf  Grnnd 

der  Yolksz'ahlung  vom  1  Dezembcr  1900.    Yon  Karl  Zorb.    itfap. 

Germany— Meoklenbnrg.  G,  Anzeiger  6  (1904) :  2.5-26.  Wigaad. 

Der  Landverlust  der  Mecklenbnrgisoben  KUste.    Yon  Dr.  Georg  Wigand. 

Germany— Mountains.      G.Z.  10  (1904):  13-25,  86-95, 134-143.  Hettnar. 

Die  deutscben  Mittelgebirge.  Yersnch  einer  vergleicbendon  Cbarakteristik. 
Yon  A.  Hettner. 

Germany — ^Pinssia— Debronpr  Lake.  Braim. 

Berichte  Fischerei'-V.  Ostpreussen  (1903-4):  29-30. 

BoBobreibung  des  Debrongsees.  Yon  Dr.  Gustav  Brann.  Map,  Presented  hy  the 
Author. 

Germany — Races.  Quellen  u.  Forsch.  alien  Gesch,  u.  G.y  Heft  7  (1904) :  pp.  102.  Schmidt. 

Gescbichto  der  deutscben  Stamme  bis  zum  Ansgaoge  der  Yolkerwanderung.  Yon 
Dr.  L.  Scbmidt.    I.  Abt.  A.B.,  1.  Buob. 

Germany— Biigen.     VIIL  Jahresb.  G.  Ges.  Grei/svjald  (1900-1903) :  37-110.      Kraue. 

Yolksdicbte  nnd  Siedelungsverbaltnisse  der  Insel  Biigen.  Yon  Dr.  B.  Kranse. 
WUh  Map. 

Germany— Saxony.  Biehtar. 

Litteratur  der  Landes-  nnd  Yolkskunde  des  Kooigrcicbs  Sacbsen.  Yon  P.  E. 
Bicbter.  Nacbtrag  4.  Herausgcgeben  von  dcu  Yereinen  fUr  Erdknnde  zn  Dresden 
nnd  Leipzig.    Dresden :  A.  Hubio,  1903.    Size  9x6,  pp.  220. 

Greece.  Pbilippioii. 

Ueber  den  Stand  der  geologiscben  Kenntnis  von  Griocbenland.  Yon  Prof.  Dr.  A. 
Pbilippson.  (Comptes  Bendus  IX.  Congres  g^ol.  Intomat  de  Vicnno  1903.)  Wien, 
1904.     Size  lOJ  x  7i,  pp.  371-382.     Presented  by  the  Author. 

Iceland.  Vidalia. 

Trade  of  Iceland  for  the  years  1900-1902.  Foreign  Office,  Annual  No.  3138, 1904. 
Size  10  X  6,  pp.  18.    Price  l^d. 

Italy.  Daeokft. 

Italy,  a  Popular  Account  of  tbe  Country,  its  People,  and  its  Institutions  (including 
Malta  and  Sardinia).  By  Prof.  W.  Deeciie.  Translated  by  H.  A.  Nesbitt.  London : 
Sonnenscbein  &  Co.,  1904.  Size  10}  x  7,  pp.  xii.  and  486.  Maps  and  lUustratumg, 
Presented  by  the  Publishers.    [To  be  reviewed.] 

Italy— Amo.  ObertL 

Eugenio  Oberti.  II  baclno  dell'  Amo.  Firenzo,  Tip.  di  M.  Bicci,  1903.  Size  9x6, 
pp.  72.     Presented  by  the  Author. 

Cf.  notice  of  paper  by  the  same  author  in  tbe  Journal  for  January,  1903  (p.  74). 

Jura  Moontains — Geology.  Briickn«r. 

Notice  Preliroinaire  sur  la  Morphologic  du  Jura  Suisse  et  Fran^ais.    Par  Ed. 

Briickner.    (Extrait  des  Archives  des  Sciences  physiques  et  naturellea,  1902 : 

633-641).    Geneva,  1902.    Size  9  x  8J,  pp.  9. 

Mediterranean— Cyprus.  Foglietta. 

The  Sieges  of  Nicosia  and  Famagusta  in  Cyprus.  Related  by  Uberto  Foglietta. 
Translated  by  Claude  Delaval  Cobham.  LondoD,  1903.  Size  8}  X  5},  pp.  82. 
Presented  by  the  Translator. 
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JbdittxrmBeaa — OjproB.  Hntohimon  and  Cobham. 

A  Handbook  of  Cypms.  Compiled  by  Sir  J.  T.  Hatchinson  and  G.  D.  Cob- 
ham,  C.M.G.  London:  Waterlow  &  Sons.  Size  7)  x  5,  pp.  xii.  and  112.  FroniU- 
piece  amd  Maps.    Price  2a.  6(2.  ntst, 

Morwmj.  La  G.,  B£.G.  ParU  9  (1904) :  207-210.  Babot. 

I>^bAole  glaciaire  en  Nonr^ge.    Par  C.  Babot.     WUh  lUuHrationt. 

Tjimntm    Vntm-  pnimr    B,8,0,  Com,  Bordeaux  80  (1904) :  llS-118.  Soieombos. 

La  Honille  Blanclie  et  les  Indivisions  do  la  Propri^t^  daoB  les  Pyr^n^cs.    Par  P. 


kTia.  B,8.G.  LUle  41  (1904) :  13-30.  Synnestyedt. 

Lf'aTenir  ^conomique  de  la  Peninsula  Scandinave.    Par  M.  Synnestvedt. 
wmdmn.  Svndbarg. 

Sweden,  its  People  and  its  Industry.    Historical  and  Statistical  Handbook  pnb- 
|fy>i<¥l  by  order  of  the  Oovemment.    Edited  by  Gustav  Snndbarg.    Stockholm : 
P.  A.  Nontedt  &  Soaer,  1904.    Size  9}  x  6^,  pp.  xii.  and  1142.    3fapt  and  lUw- 
Preaetded  by  the  Bureau  Central  de  StaiUtique  de  Suede. 

r— Albania  and  Kaeedonla.    M.K.K.G.  Ges.  Wien  46  (1903) :  370-300.    Straniky. 
dnrch  Albanian  and  Mukedonien  im  Sommer  1903.    Von  Outtfriad  Stniiibky. 

IjAitad  Kingdom— Ireland.    Geolog.  Mag.  10  (1903) :  501-503.  Muff. 

On  a  Preglacial  or  Early  Gliiciul  Raised  Beach  in  County  Cork.     By  H.  B.  IMufT. 

ITaited  Kingdom—Eainfall.  MilL 

On  Distribution  of  Meau  and  Extreme  Annual  Rainfall  over  tha  British  Isles. 
3 J  Hogh  Robert  Mill,  d.sc.,  ll.d.  With  an  abstract  of  the  di8cussi<^n  upon  the 
pttper.  (Excerpt  Minutee  of  Proceeding*  of  the  Listitution  of  Civil  Engineers, 
ToL  civ.  pp.  293-373.)    l^)ndon,  1904.    Size  8J  x  5J,  pp.  83. 

llaitad  Kingdom— Eainfaa    Symons*  Meteorohg.  Mag.  39  (1904)  :  41-43.  

The  Rainfall  of  the  Winter  Months.     With  Diagrams, 

Vaitad  Kingdom— Scotland.  Maclagan-Wedderburn. 

Seiches  observed  in  Loch  Xcss.  By  E.  Maclagan-Wedderburn.  (Reprint  from  the 
J^rooeeding9  of  the  Royal  Society  of  Edinburgh,  vol.  xxv.  Part  i.)  Edinburgh; 
B.  Orant  &  Son,  1904.    Size  9  x  5},  pp.  2. 

Vatted  Kingdom— Seotland.  Leydan. 

Jonmal  of  a  Tour  in  the  Highlands  and  Western  Islands  of  Scotland  in  1800.     By 
John  Leyden.    Edited,  with  a  Bibliography,  by  James  Sinton.    Edinburgh  and 
liondon :  W.  Blackwood  k  Sons,  1903.    Size  8  x  5},  pp.  xviii.  and  318.     Price 
9m,  net 
The  journal  (a  portion  of  which  is  in  the  form  of  letters  to  Sir  W.  Scott  and  other 

Criends)  is  now  printed  for  the  iirst  time,  and  gives  an  interesting  view  of  the  state  of 

the  hiigrhlands  a  century  ago.    The  author  left  for  India  in  1803,  and  became  in  timo 

m  disiliigaisbed  orientalist. 

Qaitsd  Bngdom— Yorkshire.  Sakyns. 

P.  Yorkshire  Geofog,  and  Polytechnic  S.  15  (1903) :  52-58. 

on  the  Olacial  Phenomena  of  part  of  Wharfedale,  near  Orassiogton,  from  my 
-written  in  1878.    By  J.  R.  Dakyns. 

^Wted  XIagdom— Yorkshire.  Howartb. 

P.  Yorkshire  Geolog.  and  Polytechnic  S.  15  (1908) :  46-51. 

Koies  on  Boulder  Markings  on  Mr.  Kendall's  map  of  the  Glacier  Lakes  in  the 
Clevdancl  Hills.    By  J.  H.  Howarth. 

TTiHii  Kingdom  —Yorkshire.  Kendall. 

P.  Yorkshire  Geolog.  and  Polytechnic  S.  16  (1903)  :  1-45. 
Tha  Glacier  Lakes  of  Cleveland,  [with]  Supplementary  observations.    By  P.  F. 
KerndftlL     With  Maps  and  lUustrations. 

ASIA. 
ilUam — Grsad  Canal.  Gandar. 

Ijb  OaoAl  Imperial.   Etude  historique  et  descriptive  par  le  V.  Dominique  Gandar,  s.j. 
(Vari^t^  Sinologiques  No.  4.)    Chang-hai,  1903.    Size  10x6},  pp.  78.    Maps. 

^ktan, — ^Kaadhnria.  Sev.  Frangaise  29  (1904):  155-165.  Barrg. 

L»  Mandchonrie.    Par  P.  Barre.     With  Map. 

I  2 
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-Vamehizia.  FoHmighay  Bev.  75  (1904) :  561-^1.  Boretltod. 

From  Harbin  to  Mukden.    By  CoL  C.  E.  de  U  Poer  Bereaford. 

I— KABAhurU.  NaUomd  G.  Mag.  16  (1904) :  lia-127.  MU!w. 

Bnasuui  development  of  Manchoria.    By  H.  B.  Miller.     WUk  IBmdraUaHa. 
Ckiaa— Mongolia.  Campba*!. 

China.  No.  1  (1904).  Report  by  Mr.  C.  W.  Campbell,  His  Majesty's  Goosnl  at 
Wncbow,  on  a  Journey  in  Mongolia.  London  :  Eyre  &  Spottiswoode,  1904. 
8iie  13  X  8^,  pp.  44.    Jfap.    Price  lOid, 

The  journey  is  that  of  1902,  dosoribed  before  the   Society  last  year  (Journal^ 
Xovember,  1903). 

Ckiaa — ^Tuimaa.  Utton. 

Report  by  Acting  Consul  [G.]  Litton  oo  a  Journey  in  yoiih-west  Yflnnaa.    China. 
Xo.  3,  [1903].    Size  13  x  8^,  pp.  2a     Prtcs  lO^d,    Map$. 
See  note  in  Monthly  Record  for  June. 

YrsnA  Indo-Ghina.  PrnvitL. 

Mission  Pavie  Indo-Chine  1879-1895.  G^graphio  et  Voyages.  I.  Expos^  dee 
Timyaux  de  la  Mission  (Introduction,  premiere  et  deuxi^me  p^odes— 1879  k  1889). 
Par  Auguste  Pavie.  Paris:  E.  Leroux,  1901.  Size  11  x  9,  pp.  334.  Map  and 
lUutlrationM.    PremUed  Iff  M.  Parte, 

India.  Ckittoa. 

New  India,  or  India  in  Transition.  By  Sir  H.  J.  S.  Cotton,  K.c.8.r.  New  Edition. 
London :  Paul  &  Co.,  1904.  Size  8x5,  pp.  x.  and  252.  Priee  3t.  ed.  net, 
Preaenied  5y  the  PuUuhere. 

The  author*s  object  in  writing  this  book  is  "  to  draw  attention  to  the  great  changes 
which  are  taking  place  in  India  .  .  .  and  to  the  spirit  which,  in  my  judgment,  should 
inspire  our  policy  in  relation  to  them." 

India.  Batt. 

India  in  the  Victorian  Age—an  Economic  History  of  the  Pec^le.    By  R.  Dntt. 

London :  Paul  &  Ca,  1904.    Size  8)  x  5),  pp.  xxii.  and  628.    Priee  lOt.  Gd.  nsi. 

Prsssaled  6f  the  PMiihere. 

Largely  an  indictment  of  British  policy  in  regard  to  Indian  economic  questions, 
which,  the  author  holds,  is  progressively  impovcridhing  the  people. 
India— Himalayas.  Wood» 

Report  on  the  Identification  and  Nomenclature  of  the  Himalayan  Peaks  as  seen 

from  Katmandu,  NepaL    By  Captain  H.  Wood.    With  Preface  by  Col.  St  Q. 

Gore,  C.S.I.  Calcutta :  1901.  Size  13^  x  8^,  pp.  iv.,  8,  and  iv.  Map  and  Profilee. 
dptain  Wood  claims  that  his  bearings  and  photographs  prove  that  Mount  Everest, 
as  seen  from  both  Kaulia  and  Mohadeo  Pokra,  is  tho  least  imposing  of  all  the  great 
peaks;  that  it  stands  quite  apart  from  the  Gaurisankar  group;  and  that  the  group> 
photographed  by  Dr.  Boeck  (JoMr/ui/,  voL  xxL  p.  295)  is  not  the  Gaurisankar  seen 
from  the  parade  ground  at  Katmandu,  but  another  group  considerably  further  west. 

Japan.  Clsmtat. 

A  Handbook  of  Modem  Japan.    By  E.  W.  Clement     London :  Paul  k  Ca,  1904. 

Size  7|  x  5,  pp.  xiv.  and  396.    Mape  and  IUuttration$,    Price  t>t.  tieL    Preeemied 

6y  the  PMishtr*. 
Useful  as  presenting  a  general  view  of  Jai^an,  its  people,  history,  literature,  and 
systems  of  law  and  government;  in  fact,  all  the  p^)iQts  on  which  information  is  likely 
to  be  sou^t  either  by  the  general  reader  or  tne  visitor  to  the  country.    It  is  not 
meant,  however,  to  serve  the  purpose  of  a  guide-^xwk. 

Malay  Arehipelago — Java.  Loaw. 

De  Java-Oork»{i:  van  1825-30  door  P.  J.  F.  Louw.  Derde  l)eel.  Batavia:  Lands- 
drukkerij  ;  's  Hage :  M.  Xijhoff.  1904.  Size  11  x  7J,  pp.  xxii.  and  7(H.  Mape. 
Preeented  by  the  Batariaa$ch  Genooieehap  van  Kuneten  en  Wetenechappen. 

PhiUppine  Islands.  National  0.  Mag,  15  (1901) :  91-1 12.  Oaanttt. 

The  I'hilippine  Islands  and  their  People.     By  H.  Gannett.     With  IttuttroHome. 

8iam.  B,  QmiUrAtie  Franftii*e  4  (1901)  :  7G-8o.  Caiz. 

Un  nouveau  traite  franco-siamois.    Par  Robert  de  Calx.     With  Mape, 
See  note  in  the  Monthly  Becord  for  May. 
Slam.  £sr.  Fran^Me89(1901):  129-li4.  SalaigBMu 

Le  nouveau  traits  avcc  le  SianL    Par  A.  Salaignao.     Wifh  Map. 
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Waitm  AiU.  G,Z,  10  (1904) :  165-168.  Zimmanr. 

'    Die  wirtschaftliehe  Bedentimg  Weet-Asions.    Yon  Prof.  Dr.  H.  Zimmerer. 

A7BICA. 

AMaa.  Glbboni. 

Afriea  from  South  to  North  throuirh  Marotaeland.  By  Major  A.  St.  H.  Gibbons. 
2 Tola.  London  and  New  York:  John  Lane,  1904.  Size  9  x  6,  pp.  (vol.  i.)  xx. 
and  276 ;  (vol.  iL)  xxu.  and  298.  Map  and  IXlutiraiionM,  Price  32«.  net.  Pre- 
miied  hy  the  PMidter,    [To  be  reviewed.] 

Cape  Colony—Xeteorology.  T.  South  Afnoan  PhUoe.  8. 14  (190S):  403-408.      Marloth. 
Besnlts  of  Experiments  on  Table  Mountain   for  ascertaining  the  amount  of 
Moisture  depoeited  from  the  S.E.  Clouds.    By  R.  Marloth. 
See  note  in  the  Monthly  Beoord  (ante,  p.  96). 

Cteftral  AfiriM— Lakei.        Mouvement  Q.  21  (1904) :  157-160.  [Wanters.] 

L*l^nlement  des  Lacs  Kivu  et  Bangweolo.    Bar  A.  J.  W.    itfap. 

Owtral  Sudan.  La  Q.,  B.8.G.  Paris  9  (1904) :  161-176.  B'Hoart. 

Le  Tchad  et  see  habitants.    Notes  do  G^ographie  physique  et  humaine.     Par 
—  D'Huart 

Ctego.  Trav,  G.  Tcheques  1  (1901) :  pp.  142.  Bvambara. 

Kongo.    Napsal  Dr.  Y.  Svambera.    I.    Presented  by  the  Author. 

CsBgo  8ttt6~ Welle.  3fotfr.  G.  21  (1904) :  125-12G.  Lemaire. 

Jje  Cours  de  TUele.    Par  le  Commandant  Ch.  Lemaire. 
Beoords  a  large  numl)er  of  determinations  of  position  made  by  Capt.  Lemaire. 
gfUlit — ^Baharia  Oasis.  Ball  and  Beadnell. 

Baharia  Oasis :   its  Topography  and  Geology.     By  John  Ball  and  Hugh  J.  L. 
Beadnell.     Cairo,  1903.    Size   11  x  7},  pp.  84.     Maps  and  Plates.     Presented 
.  bg  the  Director'Generalf  Survey  Department^  Egypt. 

ISgjpt — Irrigation.  WiUcooks. 

The  Assoan  Reservoir  and  Lake  Moeris.     By  Sir  William  Willcocks.     LoDdon : 
1904.    Size  11x7,  pp.  35.    Plates.    Presented  by  the  Author. 
Noticed  in  the  Monthly  Record,  ante. 

and  the  Sudan.  Cromer. 

Kl^pt,  No.  1  (1904).    Reports  by  His  Majest^^'s  Agent  and  Consul-General  on  tlie 
Pinances,  Administratiou,  and   Condition  (f  Egypt   and  the  Soudan   in    1903. 
JJoaAon:  Eyre  &  Spottiswoode,  1904.    Size  13}  x  8},  pp.  iv.  and  100.    Price  lO^d. 
See  note  in  the  Monthly  Record. 

Congo.  Questions  IHpl.  et  CoUm.  17  (1904):  233-242.  Terrier. 

XjA  reorganisation  du  Congo  fran9ais  ot  la  mission  Lonfant.      Par  A.  Terrier. 
WUh  Map. 

Conga  La  G.,  B.8.G.  Paris  9  (1904) :  232-234.  

BeeoiinaiBsanees  geographiques  dans  le  bassin  de  TOgoou^.     With  Map. 


S.  Afciea— TJhehe.  BeUr.  KoUmialpditih  5  (1903-4) :  309-322.  Sohlagintweit. 
I>ie  Tegemseen  in  Uhehe.    Yon  Major  Max  Schlagiutwcit 

aw.  Afriea— AfBnrettotion.  Globus  86  (1904) :  184-136.  Ooisert. 
Znr  Aufforstungsfrage  in  Siidwestafrika.    Yon  Ferd.  Gessert. 

uttcnuL                                 GZo&iM  85  (1904) :  1-6,73-77.  Engelhardt. 
Sine  Beise  duroh  das  Land  der  Mwele  und  Esum,  Kamerun.    Yon  Hauptmann 
P.  Engelhardt.     With  Map  and  lUustraiions. 

UMmrn— Exploration.    Beitr.  Kolonialpolitik  5  (1903-4):  289-294.  MoiioL 
Stand  der  Geographischen  Erforschung  Kameruns  Eude  1903.  Yon  M.  Moisel.  Ifop. 

Islands.                 Jtev.  Colon.,  No.  16  (1904):  387-406.  Flantier. 

La  Grande-Comore;  sa  colonisation.   Par  lo  Dr.  Nicolas  du  Plontier.  With  Map. 

«ria— Seofliomio  Products.  Dunitan. 

Kortbem  Nigeria.    Colonial  Reports,  No.  26,  December  18, 1903.  Report  on  a 

Beriefl  of  Mineral  and  Yegetable  Products.     By  Prof.  W.  R.  Dunstan.  Size  9)  X  6, 
pp.  26.      Prt60  2d. 
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Korth-Mit  Afriea.  Z.  Oei,  Erdk.  Berlin  (1904) :  89-131.   Srlanger  and  Bprigadft. 

Berioht  fiber  meine  Expedition  in  NordoBt-Afrika  in  den  Jahren  1899-91.  Von 
Carlo  Freiherr  t.  Erlaoger. 

Go^paphiacho  Ergebnisse  dor  Expedition  yon  Carlo  Frhr.  v.  Erlanger  in  Nordoet- 
Afrika  m  don  Jtihron  1899-1901 .  Von  P.  Sprigade.  With  Mapt.  Alio  teparaU copy^ 
piY$euifd  6y  Herr  P.  Sprigade.    [See  note  in  Monthly  Record  for  Jnne.J 

Somaliland— Trade.  

Ite)K>rt  im  the  Trade  and  Commorco  of  the  Somaliland  Protectorate,  1902-3. 

AfVica«  Xa  2  0904).    Size  18  x  8^,  pp.  45.    Price  M. 
Weat  Afdea.  8cotti$h  G.  Mag.  20  (1904) :  134-143.  MoittL 

The  Kc«.>Dimiic  DoTolopment  of  West  Africa.    By  Edmund  D.  Morel. 

Paper  n^ad  at  the  Sonthport  meeting  of  the  British  ABsociation. 
W«t  Afdea—Barly  TraTal.  Jobrai. 

The  Golden  Trade  or  a  DisooTery  of  the  River  Gambra,  and  the  Golden  Trade  of 

the  Aethio^iana.    By  Richard  Jubson.    1623.    Now  reprinted  for  the  First  Time. 

Edited  by  t.  harles  G.  Kingaley,  with  woodcut  ornamentation  based  on  West  AfHcan 

designs  St  R.  Morton  Nance.     Teignmonth :  E.  K  Speight  &  R.  H.  Walpole* 

[m^  daM}.    Sixe  9  x  7.  pp.  xviii.  and  210. 

Tho  first  of  a  series  of  reprints  of  old  traTels,  produced  in  excellent  style. 

HOBTH  AJIEBICA. 

Ca&ada— Gsolofj.  P(termann$  2f.  10  (1904) :  20-28»  47-55.  Haai^ 

Zur  G<s>K^io  ^-on  i'auada.    Von  Pn^f.  Dr.  Hippolyt  Haas.     Wiih  Map. 

IhdUd  •Utst.  /.  Gtology  12  (19i>4) :  34-39.  Vndf, 

The  .\p(ialaohiAU  Rivor  rtmu  a  Tertiary  Trans-Appalachian  River  in  Esstem 
IVnneiiSi^    By  C.  H.  White. 

inOM  SUtM-AriMBa.     /.  FmMin  L  167  (1904) :  293-311.  Cartar. 

Tho  I>e4ritlod  Foiv^U  and  Painted  Desert  of  Arixona.  By  Prof.  Oscar  C.  a 
CVuier.    .Vtip  (iml  IUHtirittion$. 

Viitad  SUtSi— Moimdo.         /.  Oectogg  12  (1904) :  30-^  Headnaen. 

Araimhoe  GUoirr  in  UH>a    By  J.  Hendenon.     WUk  Diagrnwi, 

Valtad  SUtta— Qiaat  latin.  Bavia. 

R  Mnffmm  ampantU're  Zih^ogy  tt  (1903):  129-178. 

The  M^Hintsiin  Rang«»  of  tho  Gn^t  l^utin.    By  W.  M.  Daris.     WiA  lamfiTatiam: 
irailfd  Slatat— Inicatiaa.    AoIi^hki;  O.  Xa^.  15  090i):  15-90.  VewalL 

The  K<\^lAmAti.>ii  of  the  We»t.    By  F.  H.  NevoU.     ifitk  Mmpe  amd  IQviirafMMM. 
ValM  Stalas—XarylaBd.  MeCoimae. 

VThiN'  S^rximae  in  Mary  land.  It^Si  lS:i!a    By  K  I.  McC^mnac.    (Johas  Hopkins 

Vaifvmix    Stttdi<««  S<^fie«    xxii.«    Noa.  :^4.>    Baitimoiv^,  190L    SiM    10  x  & 

Ihiilsd  tiates  4lafTlaa4.  BUimm. 

Xk^'itin\xif:ti  <4  MaryUnd.  hs^l  162^.  Br  R  C.  Stelner,  rajK  (Johns  Hopkins 
V«ix*<"«*tt^v   S!tt<l\^K  5^^rio»   \xi.,  \*^    S-UV>    Balum.^N^   li>03.    Sim  10  x  6, 

fTatusd  tialms  -  MtMiaiiii^.     .^V»^  19  0^^«^  ^  ^>M  ^^>  Tlajlor. 

Wx^nw^  Ont)«>t»  And  K^^^^rn^^in^  a«  Means  f^y  lV««nioB  acainst  Orerilowof  the 
AUaxial  U^^.U  ,>f  the  Mw>s>^\ppi  Valley  Wow  iaii\\    By  R.  S^  Taylor.     With 

T1»o  t>|\^«)n|:  ,-4  tho  MiMk\lDkV)^)vi.  \  Mnx^o  f*^  ^pt«aacT  in  the  American 
V«l«  VH^      t^  r    A   0|t|^.     Not^   \\>rk    U>e  M*caai:ian  Ovs  i^»4.    Sine  8  x  5J, 

t»r  \u.  a«<i  <\ra   miA^yfi    ^vw^  sn  i>> 

X1l4>,Nn^h  .)«v^U>k^  to  i».^v  oMov.l  >^xth  jrtv'^.Trd  .vt»  rtsi  by  the  ws^ria  of  Winaor» 
)\rVi«^i^  »>>,^  .Mhoix  tl.u  >fc\U  W  «i«i^t\»l  t-^  tW  »ti}.^c«t  *»A  pf-aeiml  raader  from  the 
ii^^i  ihni  i\  >n\^\\h^^^  A  )x;N>Ad  \x4^>a  ^nT  i^o  htM^vty  «^f  <mrU  Ec:v<;«Qas  entoiprise  in  the 
Vii*iiw()^   Kii»*iVi.  >Ki(^oMi    <vntonr^  xnt-^  ih^  r..iT.i:u^  «vteU£  U"*  Sf  fonad  in  more 

<Va,>Wx  oI  Mo»>i^^>,n>V  Mo^xyiIaxX  \,  tk  MAa\|v4i;T^    l^r  .1  H.  Penr.    WUk  Map 
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CSHTEAL  AHD  SOUTH  AXSBIOA. 

Bepublie.    Deutteh,  Rundiehau  G.  86  (1904) :  251-255.  Cappni. 

IMe  Wasflenperren  des  Bio  Primeio  in  Argentinien.    Yon  W.  Cappns.    With  Map 
and  IUuitraticn$. 

On  the  regolarizatioQ  of  the  Bio  Primero  near  Cdrdoha  by  a  dam,  for  the  purposes 
of  irrigatioii  and  the  amdance  of  destrnotive  floods. 

ArgOTitiiie  BepnUio— Altitudes.  B.A,  Nae.  Ci.  Cdrdcba  13(1892):  45-150.  Beelstrang* 

Altoras  de  laB^publica  Argentina.    For  Ariuro  Seelstrang. 

Azjgntiiie  Bepnblie— Andes.    B.A.  Nae.  Ci.  Cdrdoba  13  (1892) :  5-44       Bodenbender. 
Sobre  el  terreno  juhuioo  y  cret&ceo  en  loe  Andes  argcntinoe  entre  el  rio  Diamante 
7  el  rio  Limay.    For  Gnillermo  Bodenbender. 

BtUTia  And  BnudL  

MofUMjf  B.  IntermU.  Bureau  Ameriean  Bep.  16  (1904)  :  642-647. 
Final  Decision  of  tho  Acre  Question.    Boundary  Treaty  between  Bolivia  and 
Brazil. 

Bxmsil— dimatology.     Pet,  M„  Erganzungilieft  145  (1904)  :  pp.  48.  Voss. 

Beitrage  zur  Klimatologio  der  sudlichen  Staaten  you  Bmsilien.    Von  £.  L.  Yoss. 
Jfap. 

Bzmsil— Meteorology.  MeUor.  Z.  21  (1904) :  62-72.  Eann. 

Die  Beobachtungs-Erj^ebnisse  am  raeteoroloprischen  Observatorium  erster  Ordnung 
zn  Curityba,  Staat  FarnniL,  Brabilien.     Yon  J.  Ilann. 

Central  Amerioa— Canal.    ForlnightJy  Ber,  75  (1904) :  670-683.  Usanne. 

The  Inter-Ooeanic  Cannl — Nicaragua  or  Panama  ?    By  Octaye  Uzanne. 

Chile— Chiloe.  Webers. 

Cbiloe':  Su  estado  actual. — Su  colonizacion. — Su  poryenir.  For  Alfredo  Webers. 
Santiago  de  Chile,  1903.    Size  10}  x  7},  pp.  194.    Map. 

Chile— Valparaiso.  Fagalde. 

Alberto  Fagalde.  El  puerto  de  Valparaiso  i  sua  obras  do  raejoramicnto.  Size 
11  X  8,  pp.  158.  Plan  and  lUuttrationt.  Presented  by  the  Chilean  Ilydrographio 
Office, 

lenador.  Z.  Ges.  Erdh.  Berlin  (19(H):  49-61,  132-150.  Meyer. 

Beisen  im  Hocbland  yon  Ecuador.    Yon  Prof.  Dr.  H.  Meyer. 
See  note  in  tho  Journal  for  December,  1903  (p.  701). 

Falkland  Islands  and  Tierra  del  Fuego.  Andersson. 

Ann.  S.  Cientijica  Argentina  55  (1903):  19-22. 

Trabajos  efectuados  en  las  iHlas  Malvinas  y  en  la  Tierra  del  Fuego  por  la  Expedi- 
ci<Sn  sueca  al  Polo  Sud.     Por  J.  G.  Andersson. 

Jamaiea.  Ford  and  Finlay. 

The  Handbook  of  Jamaica  for  1904.  Compiled  ...  by  J.  C.  Ford  and  A.  A.  C. 
Finlay.  London :  £.  Stanford.  1904.  Size  8}  x  6,  pp.  viii.  and  532.  Map. 
Price  1$.  Gd.  net.    Pretented  by  the  Publisher. 

Xartiniqne.  American  J.  Sci.  16  (1903):  270-281.  HoTey. 

The  New  Cone  of  Mont  Ve\4  and  the  Gorge  of  tho  Biyi^re  Blanche,  Martinique. 
By  Edmund  O.  Hovey.    lllustratione. 

Salyador.  Ann.  Mus^o  Nadonal  1  (1904) :  298-808.  Gosmin. 

Bepoblacidn  de  los  bosqoes  salyadore&os.    Obra  inedita  del  Dr.  Dayid  J.  Guzman. 

South  Ameriea--Watershed.    O.M.  aus  Eesten  3  (1903):  1-115.  Wagner. 

Die  Wassersoheide  in  SUdamerika  siidlich  yon  40®  S.  Br.  Eine  quellenkritische 
Stndie  iiber  den  Chilenischargeotinisohen  Grenzstrcit  und  dessen  geographische 
Ergelmisse.    Yon  Heinrich  Wagner. 

AUSTBALASIA  AND  PACIFIC  I8LANB8. 

Karens  Island.  Bryan. 

Occanonal  Papers^  Bernice  Pauahi  Bishop  Museum  8  (1902)  :  77-139. 
A  Monograph  of  Marcus  Island.    By  William  Alanson  Bryan.    Map  and  IHua- 
trations. 
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New  Britoin.  Olobu9  85  (1904) :  186-140.  Baselier. 

Eine  Beise  qoer  dorch  die  G azelle-Halbinsel  (Neu-Pommern).   Yon  P.  M.  Basoher. 

New  Britain.  Wolff. 

Emil  Wolff.  Die  DarchqneniDg  der  Gkizelle-HalbinBel,  Bismarckarchipel.  (Abtei- 
lung  Berlin- Cbarlottenbarg  der  Deatscben  Kolonial-Gesellsobaft.  Yerband* 
lungen  1903-1904,  Band  viii.,  Heft  2.)  Berlin :  D.  Beimer  (Ernst  Yobaen),  1904. 
Size  9x6,  pp.  32-54.     Price  63  pf,    PresenUd  by  the  PtMUher, 

See  note  in  Montbly  Becord  for  June. 

New  Guinea.  /.  Camera  Cluf}  18  (1904) :  30-33.  Abbot 

Tbree  Years  in  New  Gninea.    By  tbe  Bev.  W.  H.  Abbot. 

Faeifie  and  Indian  Oceans.  Tolna. 

C^  B.  Festetics  de  Tolna.  Chez  lea  Cannibales.  Hnit  ans  de  eroisi^re  dans  I'Oo^n 
Pacifiqne  Ik  bord  du  yacbt  Le  Tolna.  Tbe  same.  Yers  T^cneil  de  Hinioojapi^ 
buit  ans  dans  TOc^  Pacifique  et  Indien  li  bord  du  yacbt  Le  Tclna.  Paris : 
Plon-Kourrit  et  C^  1903-1904.  Size  11  x  7},  pp.  iv.,  408,  and  896.  Mape  and 
lUudrationi.    Price  £1  12«. 

The  islands  visited  inclnded,  among  others,  tbe  Melanesian  groups  of  the  New 
Hebrides,  the  Solomon  islands,  New  Britain,  etc.,  the  voyage  ending  with  a  shipwreck 
and  detention  at  Miniooy.    There  are  numerous  photographs,  many  of  native  types. 

Sonth  Australia.  

A  Short  Beview  of  Mining  Operations  in  tbe  State  of  South  Australia  during  the    . 
year  1903.    Adelaide,  1904.    Size  10  x  6),  pp.  12. 

POLAB  BSeiGNB. 

Antaretio^Oerman  Xzpodition.    Z.  Gee.  Erdk,  Berhn  (1901) :  14-41.  Brygalsld. 

Bericht  iiber  Yerlauf  und  Ergebnisae  der  Deutschen  Siidpolar-Expedition.  Yon 
E.  von  Drygalski.     Wiih  Mape  and  lUuetratione. 

Antaretie-Soottish  Expedition.  Seottieh  G.  Mag.  20  (1904) :  57-66, 113-133.       

First  Antarctic  Yoyage  of  the  Seotia.    lUuetratione, 
Tbe  second  instalment  consists  of  the  scientific  reports  of  the  leader  and  staff. 

Arctic.  B.  Mu$ie  Oc^anogr.  Monaco,  No.  2  (1904) :  pp.  30.  Benard. 

Projet  d*Exp^ition  Oc^anographiquo  double  &  travers  le  Bassin  Polaire  Arctique. 
Par  M.  Charles  Benard.    lUuetratUme. 

Aretie— Greenland  Sea.    Ann.  Hydrographie  32  (1904)  :  49-69.  Brenneeke. 

Beziehungen  zwiscben  der  Luftdruckvorteilung  und  den  Eisverhaltnissen  des 
Oatgrdnlandischon  Mcerea.    Yon  Wilholm  Brenneeke. 

Noticed  in  the  Monthly  Becord,  ante,  p.  99. 

Aretie— Meteorology.     La  G.,  B.S.G.  Parie  9  (1904) :  177-187.  Simmona. 

Observations  m^teorologiquea  faiteadana  I'arcbipel  polaire  Americain  par  Texp^di- 
tion  Sverdrup.    Par  H.  G.  Simmona. 

AroUe^Feary  Sxpedition.    B.G.S.  Philadelphia  4  (1904) :  pp.  48.  Peary. 

Field  Work  of  the  Peary  Arctic  Club,  1898-1902.  By  Commander  B.  E.  Peary. 
lUuitrations. 

MATHEMATICAL  OSOGRAFHT. 

Changes  of  LeToL       Verdffenil  Preuee.  Geod.  L  14  (1904) :  42  pp.  Sohnmann. 

Ergebniaso  einer  Untersuchung  iiber  Yeranderungen  von  Hohenunterachieden  anf 
dem  Telegraphenberge  bei  Potsdam.    Yon  Dr.  B.  Schumann. 

Measurement  of  Altitudes.  Lisnar. 

Die  barometriache  Hohenmeaaung.  Mit  nouen  Tafeln,  welche  den  Hobonunter- 
achied  ohne  Zuhilfenahme  von  Logarithmontafeln  zn  berechnen  geatatteu.  Yon  J. 
Liznar.  Leipzig  und  Wieu  :  F.  Deuticke,  1904.  Size  10x7,  pp.  48.  i'rtoe  2m. 
Presented  by  the  Publisher. 

FHT8ICAL  AND  BIOLOeiCAL  &SOORAFHY. 

Earth  Temperature.  Meteor.  Z.  21  (1903) :  50-62.  Wooikol 

Probleme  der  Bodentemperatur.  Typen  ihrer  vertikalen  Verbreitung.  Yerhaltnis 
zur  Lufttemperatur.    Yon  A.  "NVoeikof.  . 
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6«oIas7.  (nuunborlin  and  Stliiburj. 

Qeology.    By  T.  C.  Chamberlin  and  B.  D.  Salisbury.    Vol.  i.— Geologic  Processes 

and  their  zeialts.    New  York :  H.  Holt  &  Co.,  1904.    Size  9  X  6,  pp.  xx.  and  654. 

JfojM  and  JOhuiraiiaM,    Pretenied  6y  the  PublUhen. 
6«o-pk7ilM.  a  Bd.  188  (1904) :  712-714.  Lannay. 

Bur  la  repartition  dea  ^^ments  ohimiqoes  dans  la  terre  et  sa  relation  possible  avec 

leoTB  poids  atomiqnea.    Note  de  L.  De  Lannay. 

eimdal  Ipoek.       VIIL  Jahretb  O.  Ge$,  Qreifnwdd  (1900-1908) :  1-16.  Crednar. 

Daa  Eiszeit-Problem.    Wesen  nnd  Yerlauf  der  dilnyialen  Eiszeit.  Ein  Yortrafc 

▼OQ  B.Credner. 

M— iatUm,  Crammer 

Eia-  nnd  Oletaoberstodicn.    Yon  Hans  Crammer.    Stnttgart,  1903.    Size  9  K  6), 
pp.  116.    iZ{aiifro<(aii«.    Ptfenied  hy  ike  Author. 

tfee  note  in  Monthly  Becord  for  April  (p.  526,  ante). 
mmtUn.  DenUoh,  BuntUcKau  O.  86  (1904) :  241-251.  Nanber. 

OletKheiarbeit    Yon  A.  Nenber.     With  lUuiUratian. 

On  glacial  erosion,  etc.,  illnstratod  from  personal  observation. 

Sytadogy— anmnd-water.    MeieoroJog.  Z.  80  (1903) :  364-3G7.  Wayde. 

]>ie  Abh&ngiglieit  des  OrundwasseratAndos  von  dem  Lnftdmckc,  dcssen  Steigen 

nnd  Fallen  w&hrend  eines  Tagea  (Flut  und  Ebbe).    Yon  Prof.  F.  Weyde. 
B;7dxology— Whirlpools.  C,  Rd.  188  (1904)  :  915-917.  Branhat. 

Snr  le  sens  de  rotation  des  tourbillons  d*eaux  conrantes  dans  TEuropo  Centralo. 

Ifote  de  J.  Bmnhes. 

Cf.  note  on  Messrs.  Bmnhes*  former  researches,  vol.  xxiii.  p.  526. 
Wtaoffology.  Oaniott. 

Yfeather  Folk-Lore  and  Local  Weather  Signs.    Prepared  by  E.  B.  Garriott.    (U.S. 

Department  of  Agricnltural.    Weather  Bureau.    Bulletin  No.  33).     Washington, 

1903.    Size  9J  x  6,  pp.  154.     CharU.    PresenUd  by  the  U.S.  Weather  Bureau. 
K«Coorology.  Lapparent. 

Xa  Pluie  et  Le  Beau  Temps.    Par  A.  De  Lapparent.    Paris,  1904.    (Extrait  du 

Conrespondant).    Size  9J  x  6,  pp.  23.     Presented  by  the  Author. 
Vataorology— ETaporatioo.   Meteorolog.  Z.  20  (1903) :  380-384.  Okada. 

Yergleichende  Messungen  dcr  Yerdunstungdes  Meerwassers  und  des  Siisswassers. 

Yon  T.  Okada. 
Katoorology— **  FoU  *'  Expedition.  Meteorolog.  Z.  20  (1903) :  347-360.  Hann. 

Die  meteorologischen  Ergebniase  der  Expedition  Sr.  BI.  SchifT  "  Pola "  in  das 

Bote  Meer  1895-96  und  1897-98.    Yon  J.  Hann. 

MiCoorology— Bain  Bagistar.  Hill. 

Poeket  Bain  Begister.  Designed  by  Dr.  H.  B.  Mill.  London,  1903.  Size  9x6,  pp.  32. 
Contains  hints  for  observing  rainfall. 
Oeoanofraphy.       B.  Mu9€e  0c6anograph.  Monaco  No.  9  (1904) :  pp.  16.  Thoolat. 

Lea  lois  physiques  de  TOo^an  et  leurs  relations  avec  les  6tres  qui  Thabitent.    Par 

J.  Thonlet. 

Oaaaaography.  C.  Rd.  188  (1904) :  527-529.  Thonlet. 

M^thode  physique  et  chimique  de  reconnaissance  et  de  mesuro  des  courants  sous- 
marina  profonds.    Note  de  M.  Thonlet. 

^lanogi aphy— BaranU  Baa.    Petermannt  M.  60  (1904) :  35-46.  Braitfais. 

Ozoanographiscbe  Stodien  fiber  das  Barents-Meer,  auf  Grnnd  der  Unter- 
Bochnngen  der  wissenschaftlichen  Murman-Expedition.  Yon  Dr.  L.  Breitfuss. 
WUh  Map  and  ProJOes. 

njto-foography.  National  G,  Mag.  16  (1904) :  47-49.  Bussell. 

Timberlines.    By  I.  C.  Bussell. 
Noticed  in  the  Monthly  Record  for  June. 
Pkyto-geography— Ohinehona.    La  Q.,  B.S,G.  Paris  9  (1904) :  192-196.  Flahaolt 

Les  Quinquinas,  leur  patrie,  leur  introduction  dans  les  diverses  parties  dn  monde. 

Par  C.  Flahault.     With  Diagram. 

laad-diinai.  National  O,  Mag.  16  (1904) :  48-47.  Eiteheoek. 

Controlling  Sand-dunes  in  the  United  States  and  Europe.  By  A.  S.  Hitchcock. 
With  lUutiraiianB. 
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Terrettrial  Xagnetiim.  Fritieh«. 

Atlas  des  Erdmagnetismus  fOr  die  Epoohen  1600, 1700, 1780, 1842  mid  1915.  Yon 
Dr.  H.  Fritsohe.    Riga:  1903.    Size  14)  x  9,  pp.  26.    Tdblei. 

AHTHBOPOnO&BAPHT  AHD  HISTOBIOAL  GBOeBATHT. 

Ethnology.    Indian  Antiquary  82  (1908) :  381-889,  417-426 ;  88  (1904):  10-16.    LivL 

Notes  on  the  Indo-Soythians.  By  Sylvain  L^yi.  (Extracted  and  rendered  into 
English  by  W.  J.  Philippe.) 

Historical.  B£.B,  Edge  Q,  28  (1904) :  5-15.  [Beolus.] 

Les  Grandes  Yoies  historiqnes.     With  Map, 

Historioal— French  Missions.  Fiol«t« 

La  France  an  dehors.  Les  Missions  Catholiques  Fran9aise8  an  XIX*  Si^le, 
pnbli^es  sous  la  direction  du  P^re  J.-B.  Piolet,  8.J.  Avec  la  collaboration  de  tontes 
les  (kKsi^tes  de  Missions.  6  vob.  Paris :  A.  Colin  [vols.  I.-III.  not  dated], 
1902-1903.  Size  11 J  x  7i,  pp.  (vol.  i.)  xcvi.  and  432 ;  (vol.  ii.)  512 ;  (vol.  iii.)  604 ; 
(vol.  iv.)  512 ;  (vol.  v.)  512 ;  (vol.  vi.)  520.    lUusiraiioM, 

Historical — Sonthem  Oontinent.  Leo. 

The  Great  South  Land.    A  Point  for  Historians  and  Geographers.    By  Ida  Lee.  . 

(From  the  Empire  Review,  February,  1904,  pp.  71-80.)  Size  10  X  6}. 
Suggests  that  the  first  discovery  of  the  Australian  continent  was  duo  to  Sebaatian 
Cabot  in  1499.  While  showing  an  extensive  acquaintance  with  the  literature  of  the 
subject,  the  writer  is  of  course  venturing  on  the  ground  of  pure  hypothesis,  and,  what- 
ever might  be  stiid  for  the  view  that  some  southern  land  was  reached  by  Cabot  in  the 
year  named,  the  idea  that  this  was  Australia  is,  to  say  the  least,  an  extremely  bold 
hight  of  imagination. 

History  of  Geography — ^Alphonse  de  Baintonge.  Mosiet. 

La  Coemographie,  avec  Tesp^e  et  regime  du  soleil  et  du  nord.  Par  Jean  Fonteneau 
dit  Alfonso  do  Saintonge.  Publico  et  annot^  par  G.  Musset.  (Beoueil  de 
Voyages  et  de  Documents  pour  servir  k  I'Histoire  de  la  Geographie  depuis  le  XIII** 
jusqu^k  la  fin  du  XV1«  siciole  XX.)  Paris :  E.  Leroux,  1904.  Size  11  x  7J,  pp.  600. 
[To  be  reviewed.] 

Population  Maps.  Brttolmer. 

Ueber  Karten  der  Volksdiohte.  Von  Prof.  Dr.  Ed.  Bruckner.  6  pp.  Map, 
(Separatabdruck  aus  Z.  fUr  Schweiz.  Statistik,  1904.) 

BIOQBAPHT. 
Mathews.  Ooolidge. 

Un  Pionnior  des  Alpes  Fran9ai8es,  William  Mathews.  Par  W.-A.-B.  Coolidge. 
Lyon,  1904.     Size  yj  x  6,  pp.  23.    Presented  hy  the  Author, 

Badde.  I^/wZdina  89  (1903) :  121-128;  135-139.    Dmde  and  Taschenberg. 

Gustav  Kadde,  soin  Leben  und  Wirken.  Von  Prof.  Dr.  ().  Drude  und  Prof.  Dr.  O. 
Taschenberg. 

OBKBBAI. 
British  Empire.  Yonng. 

An  Address  on  Imperial  Federation.  By  Sir  Frederick  Yt^ung.  London,  1903. 
Size  8}  X  5i,  pp.  23. 

British  Empire— Cotton.      J.S,  ArU  52  (1904) :  439-457.  Smmott. 

Cotton-growiug  in  the  British  Empire.    By  A.  Emmott,  m.p. 

Ednoational— Wall-maps.  Wethey. 

Available  Schuil  Wall-maps.  By  E.  R.  AVetJiey.  [From  the  Sehodl  World, 
September,  19(>3,  pp.  3J4-326.]     London:  Macmillau  &  Co.,  1903.     Size  11  X  8. 

Enoyelopndia.  Meyer. 

Meyers  Grosses  Konver8atioiis-Lexik«>ii.  Sechtite  Auflajre.  Sechster  Band.  Er- 
deessen  bi^  Fnmze'n.  Lt-ipzig  und  Wicn.  Bibliographisehes  Institut,  1904.  Size 
10  X  6^,  pp.  908.     Mape  and  tdrntnitioM. 

Exhibition.  

Catalogue  i»f  the  Gei^gniphical  Exhibition  arnuigcd  by  the  Geogrraphical  Association, 
and  shown  in  London  and  elsewhere  in  1904.    A  supplement  to  the  Geographical 
Teacher.  Vid.  ii.    IamuIod  :  G.  Philip  &  Son.    Size  10  x  CJ,  pp.  38.    Price  Od.  net 
See  note  in  the  ^larch  number  (p.  393). 
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Q«nBAa  Cdloniet.  

Das  Ueberseeiflohe  Dentsohland.  Die  deutsohen  Kolonien  in  Wort  nnd  Bild.  Nach 
dem  neuesten  Stand  der  Kenntniss  bearbeitet  yon  Hauptmann  a.  D.  Hutter,  Dr.  K 
Buttner,  Prof.  Dr.  Karl  Dove,  Direktor  A.  Seidcl,  Director  C.  t.  Beck,  H.  Seidel, 
Dr.  Reineoke,  Elapitanleutnant  Deimling.  Stnttgart,  Berlin,  Leipzig:  Union 
Dentsche  Yerlagsgeeellsohaft,  [not  dated].  Size  9}  x  (>i,  pp.  viii.  and  680. 
Maps  and  IttmtUraHons, 

A  good  general  acoonnt  of  the  German  posaessions  abroad,  dealing  with  the  history 
of  their  acquisition,  their  surface  features  and  products,  inhabitants  and  their  mode  of 
life,  and  so  on.    £ach  section  is  by  a  recognized  authority  on  its  subjeot. 

Gennaii  Coloiiiei — ^Bibliography.  Broie. 

Die  dentsche  Koloniallitteratur  im  Jahre  1902.  Zusammengestellt  von  M.  Brose. 
Sonder-Heft  der  Beitrage  zur  Kolonialpolitik  und  Kolonialwirtsohaft.  Berlin :  W. 
SOaserott,  1904.    Size  9}  X  6},  pp.  64. 

OtrmaiL  Ctolimies— PUee-iiAmes.    Deut$ch.  KolanidlblaU  14  (1903) :  453-454.       

Grundsatze  fiir  die  Xamengebung,  Kameniibersetzung,  Schreib-  und  Sprechwcise 
der  geographischen  Namen  in  den  dcutschen  Schutzgebieten. 

Noticed  in  Journal,  February,  1904  (p.  265). 

Seiantifio  Sesearoh.  Univ,  B,  6  (1904) :  pp.  24.  BusioU. 

Besearch  in  State  Universities.    By  Prof.  Israel  C.  Russell. 

Btotistios.  Petermanns  If.,  Erganzungshfft,  No.  146  (1904):  pp.  1.58.  Sapan. 

Die  Bevolkerung  der  Erde.  XI  I.  ^Vmerika,  Afrikii,  und  Polarlander.  Bevolker- 
ung  der  Erde  um  die  Jahrhundertwende.     Von  A.  Supan.    Wtth  Maps. 

The  statistics  for  Africa  are  particularly  valuable  as  supplying  the  first  trustworthy 
estimate,  in  detail,  of  the  areas,  etc.,  of  the  political  divisions  of  the  continent,  since  the 
conclusion  of  its  partition  among  the  Powers. 


NEW  MAPS. 

By  E.  A.  BESVBS,  Map  OurcUor,  B.a.8. 

EUBOFE. 
ICngland  and  Wales.  Bartholomew. 

The  Survey  Atlas  of  England  and  Wales.  A  series  of  eighty-four  plates  of  maps 
and  plans,  with  Descriptive  Text,  illustrating  the  Topography,  Physiography, 
Geology,  Climate,  and  the  Political  and  Commercial  Features  of  the  Country. 
Designed  by  and  prepared  under  the  direction  of  J.  G.  Bartholomew,  f.r.s.e., 
F.B.0.8.  Parts  XV.  and  xvi.  Edinburgh  :  John  Bartholomew  &  Co.,  1903.  Price 
2f.  Sd,  each  part.    Presented  by  the  PtMishers, 

These  parts  oontain  plates  23,  24,  43,  48-50,  64,  and  65,  forming  the  following 
sections  of  the  2-miles-to-the-inoh  general  map  of  England  and  Wales :  xii.  (York 
and  Leeds),  xiii.  (Blackburn  and  Halifax),  xxxii.  (Peterborough),  xxxvii.  (Northampton 
and  Bedford),  xxxviii.  (Stratford-on-Avon),  xxxix.  (Hereford  and  Malveru),  liii.  (Salis- 
bury), liv.  (Bath  and  Wells). 

Biigland  and  Wales.  Ordnance  Survey. 

OBrarANcn  Subymt  of  Englahd  and  Walbs  : — Sheets  published  by  the  Director- 
General  of  the  Oxdnanoe  Survey,  Southampton,  from  June  1  to  30, 1904. 

ISneh: — 

(Third  edition)  in  outline,  7, 11,  286,  Is.  each  (engraved). 

(Third  edition)  with  hills  in  brown  or  black,  7, 1 1,  286,  315,  Is,  each  (engraved). 

District  map  of  Llandovery,  with  roads  printed  in  colour;  mounted  on  linen, 
folded  in  cover  or  flat  in  sheets,  \s,  Qd. 

S-lneh — Gounty  Maps  (first  revision)  :^ 
OlonMatershire,  67  n.w.  Herefordshire,  2  n.e.,  6  s.w.,  11  s.e.  Leioestershire,  15 
fl.1.,  18  8.W.,  2G  N.W.,  N.E.,  32  N.W.,  35  8.W.,  38  N.w.,  n.e.  Badnorshire,  15  N.w.,  s.b., 
17  N.w.  Shropshire,  77  n.e.,  79  8.e.  Somersetshire,  2  n.w.,  s.e.,  4  s.w.,  14  8.w., 
17  a.w.,  18  N.W.,  19  8.E.,  (24  n.e.  and  25  n.w.),  25  n.e.,  26  s.e.,  28  n.e.,  8.e.,  29  s.w., 
43  8.E.,  80  &B.,  81  s.w.  Warwickshire,  9  n.e.,  10  s.e.  Worcestershire,  20  n.w. 
(First  Revision  of  1891  Survey).    Torkshire,  289  n.e.,  297  s  w.    Is,  each. 
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SA-ineh— Constr  Mbpg  (first  roviBion):— 
iTMknocluUre,  XVI.  5.1;.  7,11,15.  16;  XXU.  12;  XXIIL  2,  3.4,  C.T.  8,  10.  11, 
12.  DtTOniliil*,  I.  IS.  14,  15,  16:  II.  ID,  13;  IV.  2,  3,  4,  G.  7,  S,  10.  II,  12.  14. 
15. 16;  V.  2,  3,  4,  6,  7.  8.  9,  10, 11,  12.  13.  H,  15.  16;  VI.  1.  2,  5,  6,  9,  10,  IS. 
J4;  Vm  I,  2,3,4,5.  6.  7.  8.  HwrforiWiiw,  VUl.  10. 14 ;  SXXIV.  9.  13.  1* ; 
XXXIX.  9,12,13,1*.  15:  XL.  8,  10;  XLI.  6.  9.  10;  SLV.  3,  4,6.  7,8,9,10, 
11,12;  XLVI.  I,  2.  8,  4,  S,  6,7.8.10.11,12;  XLVIL  1.  2.  5,9,  10.  LrieMMi- 
AIM,  II,  3.  10,  14:  Vn.  1,  2,  5;  XIV.  7,  15:  XSI.  2.  14.  15;  XSXIX.  5; 
XLVI.  4.  Lineolnihii*,  CXXX.  S,  7,  6,  12,  IS,  16;  CXXXIX.  1.  li.  3.8,  9,  11,12, 
14.  15.  16:  CXLV.  3.  4,  8;  CL.  3,  4.7,  12.  KadiiDrililn,  XXXV.  6,  7,  11,16; 
XXXVI.  13;  XXX IX.  2.  Eutland,  II.  It  15;  III.  9.  14.15;  V.  1,2.4,8,  S,  II. 
12, 13,  14, 15,Iti:  VI.  1,8,3.4,5,6.7,8.  9.10,11.12,13.14.15,  16;  IX.  1,  3.  4. 
5,  6.  7,  8,  9,  10.  11.  12,  18. 14, 15,  16:  X.  1,  2,  3.  4,  5,  6, 7.  9,  10,  12,  13, 14.  13. 
aoinatMUlliM,Vm.  II:  LVII.  U  ;  LXVIII.  6,7;  LXIX.  7,  9, 10. 11,  12.14,15; 
LXX.  4,  8,  11,  12,  16:  LXXI.  9;  LXXVII.  4.  8;  LXXIX.  I,  2,  6,  IS,  14. 
flMflndiliii*.  LXXIL  9.  Suffolk,  LII.  8.  II.  12;  LIV.  1,  3,  6,  8,  9,  lii,  14,  16; 
LV.  1,  2,  3,  4.  5,  6,  7,  9,  10,  11,  12,  13.  14,  15,  lli ;  LVI.  1.  2.  3,  4.  6.  7.  8,  9,  10, 
11.  1!,  13,  14.  16;  LTII.  1.  3.  4,  5.  6.  7,  8.  9.  10,  11.  12,  16;  LVIII.  2,  4,  7, 
8.  10.  11,  12;  LIX.  8,  10,  Ifi;  LXV.  1,  2,  3,  4;  LXVI.  7,  11;  LXVIL  9.  13, 
I*;  LXVm.l8;  LXIX.  2.5.6.7;  LXXV.  2. 4.  5.  9 ;  LXSVI.5;  LXXVII.  7. 
16 ;  LXXVIII.  (3  and  7).  WftnriolnbiTe.  XXX.  IL  WoroMMntiin,  V.  t> ;  XIII. 
1.6;  XVI.  7,  a,  10.  11:  XVIII.  7,  8;  XXIII.  1.2.3,5,6,7,9,10,11.  Si.mA. 
(£.  Stanford,  London  Agmi.') 

Fniia*.  Bratta. 

Atliu  dea  Bnilllagee  ou  ,TuTiilictiane  ABsiiiiil^cs  ajaitt  ioxmi  Unite  Electorals  en 
1789.  Dremc  d'npris  lea  Actes  do  Is  CoDTocatioa  couserveB  bdx  ArchiveB 
Natlonal^u.  Par  Armaud  Brette.  Recnt^il  de  DoCQineDtB  tolatiiB  k  In  Conioca- 
tioD  Afs  Etata  G^a^raax  en  1789.     Faria :  Imprimerie  Nationnle.  1904. 

Truiea,  Hartal  and  BoUmt*. 

Carle  de   TEat^rel  dreeae'u  par   M.  E.  A.  Martcl   avec   1e  coQcours  de  Kl.   P. 
Boiaaajo.     Scale  1 :  20,01)0  or  3-2  inches  to  1  slut.  mile.    Pnria :  Touring  Club  de 
Fraoce,  1903.     FrtKntti  hy  M.  E.  A.  Martti. 
Inolnilea  the  Freooh  Reviera  between  Baint  Raphael  and  Tticoale.  and  the  basin 

of  the  Cabre.    The  niiip  ia  ivell  drawn,  and  printed  in  colourB.     ItelioF  is  ahown  by 

cont^iur-lines  at  intervalB  of  50  tnetrea :  rivora  and  atreama  in  blue,  furesta  in  greco, 

nnd  the  chaiaoter  i>r  all  roDds  and  paths  ia  indicated  by  variona  aynibola.    Tourilta 

and  olhecB  Tiaiting  the  neigbhoorliood  will  doubtleaa  iind  the  map  uaeful. 

Liverpool  Bay.  Belam  and  Ajhton. 

C^bart  of  Liverpool  Bay.    Scale  1 :36.00U  or  1000  yards  ti;  nn  ineh.     Surveyed  by 
CommQndei'  Henry  Belaui.  r.h.,  Marioe  Burveyor,  and  H,  G.  G.  Aahbin,  F.B.a.B., 
Aaaiataiit  Uarine  Sarreyor,  Mersey  Dooka  and  Harbour  lioanl.    Lirerpjol,  1903. 
Prtteittfl  by  H.  G.  0.  Athlon,  Eiq..  r.n.o.fl. 
This  is  a  new  edition,  revised  and  Mrreeted  up  to  date. 

london.  Bartho'iomaw. 

Plan  uf  East  London.    Ity  Jghn  Bartholomew,  p.R.Q.fi.    Scale  1 :  21,120  ur  3  iaohea 
to  B  tnite.     N'eiT  and  revised  edition.    LoQdon ;  W.  H.  Smith  &  Son.  1901.     PHm 
2>.,  mouthed  on  ninth.     PreienUd  by  Ma»T$.  John  B-irlhnlomeie  it  Go. 
This  is  a  new  and  reviaed  edition  extended  to  take  in  the  Gostem  boundary  of  tha 

Oounty  of  London. 

Meditemuiaan  Be^n,  Viielier. 

Die  Verhreitnng  dfa  Utttaamea  im  Mittolmeergebiet.  Von  Theobald  Fiaohor. 
Scale  1:10,<IOD.OOO  -n  iCiJS  staL  mliee  to  an  inch.  Peltrniaan*  GeographiKht 
Milt--ilH>.gtn,  Ergtm^augtheft  No.  147.  Qatha:  Justua  PeitUcs,  1901.  Prrtrnted 
by  Iht  Puhliiher. 

ABIA. 

Indian  Oeverament  Sarrey*.  Barveyor-Qenaral  of  India. 

Indian  Atloa.  4  milea  to  an  ieob.  Sheets:  1  nc.  parta  of  districts  Larkbana  and 
Hyderabad,  and  Khairpur  Native  Stale  (Bind,  Bombny  Presidency),  additions  to 
1901.  1903.  1  s.n..  parts  of  diatriota  Karachi,  Larkhana.  and  Hyderabad,  and 
Native  Stato  of  Khairpur  (Sied.  Bombay  Prei^idency),  additions  and  eorrcctiona 
to  1901.  1<i  a.B.  pnrta  of  diatricta  Larkhana,  Sukkur,  and  Upper  Bind  Frontier 
(Bind.  Bombay  Prusidencv),  additiona  and  oorrectiona  to  1901,  ItlO^.  10  k.w.,  parts 
of  districts  Thnr  anrl  l>arkar,  Hyderabad  and  Karachi,  nnd  .Native  State  of 
Ebairpur  (Sind.  Il'imbay  Preaideney),  addjtiona  and  oorn^tioos  to  1!N)I.  50  n.e., 
Htrta  of  districts  Agni,  Mnttra,  and  Aligarh  (United  Proviocea),  GurgaoD  (Punjab), 
^haratpnr  and  Alwar  (Native  Slates,  Hajpntana  Agency),  addition!  to  1894,  1901. 
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53  8.W.,  parts  of  Hoahangabad  and  Nimar  (Central  Proyinoes),  Indore,  Bhopal, 
Dewas,  Dbar,  and  Gwalior  (C.I.  Agency),  additions  to  1903.  53  be.,  parts  of 
Ho^angabad  and  Betnl  (Central  ProvinoesX  ^^^  ^^^  Native  States  of  Bhopal  and 
Holkar  (C.I.  Agency),  additions  and  corrections  to  1901.  180  n.b.,  parts  of  districts 
Sibsi^^r  and  Naga  Hills,  and  of  Naga  Tribes  (Assam),  additions  to  1903. — District 
Map  of  India,  64  miles  to  an  inch.  2  Sheets,  1903. — The  Central  Provinces,  IG 
miles  to  an  inch.  2  Sheets,  additions  to  1902.— Part  of  Chih-Li  Province,  China,^ 
8  miles  to  an  inch,  1903. — India  and  adjacent  countries,  16  miles  to  an  inch. 
Sheets  (Provisional  issue):  78,  parts  of  Nepal,  Sikkim,  Tibet,  Bhutan,  Bengal, 
and  Asdam,  1903;  83,  parts  of  Bengal,  Assam,  and  Burma,  1903. — District 
Gnjrat  (Punjab),  4  miles  to  an  inch,  1903.— District  Gurgaon  (Punjab),  4  miles 
to  an  inch^  1903. — District  Wardha  (Central  Provinces),  4  miles  to  au  inch, 
1908. — Assam  Survey,  1  mile  to  an  inch.  Sheets:  51,  districts  Darrang  and 
Nowgong,  Seasons  1886-88,  1890-91,  1897-98,  1903;  101  and  116  (Preliminary 
Edition),  district  Sibsagar,  Seasons  1888-90  and  1898-99, 1903.~Bengal  Survey, 
1  mile  to  an  inch.  Sheets :  113,  districts  Muzaffiirpur  and  Saran,  Seasons  1892-9^ 
and  1896-99, 1903;  135,  districts  Cuttack  and  Pun,  Seasons  1887-88  and  1895-96, 
1903;  165.  district  Cuttack,  Seasons  1892-95,  1903;  192  (Prelimiaary  Edition), 
difitricto  Cuttack  and  Balasore,  Seastms  1891-95,  1903  ;  220,  district  Balasore, 
Seasons  1892-94,  1903.— Bombay  Survey,  1  mile  to  an  inch.  Sheets :  233,  dietrict 
Poena,  Season  1873-74,  corrections  and  addition  to  railway,  December  1890,  1901 ; 
265,  districts  Poena,  Ahmedaagar,  and  Sholapur,  Season  1874-75,  additions  to 
railways  to  1886, 1903. — Bombay  and  Madras  Surveys,  1  mile  to  an  incli.  Sheets : 
337  (Bombay  Survey),  24  (Madras  Survey),  parts  of  districts  Dharwar  (Bombay), 
Shimoga,  and  Cbitaldiroog  (Mysore,  Madras),  Seasons  1882-83  and  189:^-94,  cor- 
rected to  July  1901, 1902. — Burma  Survey,  1  mile  to  an  inch.  Sheets  :  117  (New 
SeriesX  districts  Prome,  Sandoway,and  Tbayetmyo,  Seasons  1898-99  and  1900-1901, 
1903;  118  (New  Series),  districts  Prome  and  Sandoway,  Seasons  1898-1901,  1903; 
120  (New  Series),  district  Heuzada  and  Sandoway,  Seasons  1899-1900, 1903 ;  155 
(New  Series),  district  Magwe,  Seasons  1893-94  and  1901-1902,  1903;  160  (Second 
Edition)  (178  Old  Series),  parts  of  districts  Prome  and  Tbayetmyo,  Seasons 
1882-83  and  1898-1900,  1903;  193  (Preliminary  Edition,  New  Series),  districts 
Shwebo  and  Mandalay,  Seasons  1892-93  and  1899-1900, 1902 ;  287  (Third  Edition) 
(306  Old  Series),  parts  of  Mandalay  district  and  Xorthem  and  Southern  Shan 
States,  Seasons  1895-97,  1903;  309  (328  Old  Scries),  districts  Pegu  and  Hautha- 
waddy,  Sea.sons  1880-82,  corrected  to  1897,  1903  ;  440,  441  (New  Series),  and  443, 
Southern  Shan  States,  Season  1901-1902,  1903.  Degree  Sheet  53,  parts  of  the 
Northern  and  Southern  Shan  States,  1903. — Central  India  and  Rajputana  Survey, 
1  mile  to  an  inch.  Sheets:  71,  parts  of  Jodhjiur  (Rajputana  Agency),  Seasons 
1878-79,  corrections  to  boundaries  to  1902,  1903 ;  292,  parts  of  Jaipur  and  Tonk 
(Rajputana  Agency),  Season  1866-67,  additions  and  corrections  to  August,  1901, 
1903;  320,  parts  of  Gwalior  (C.I.  Agency)  and  Jaipur  and  Karauli  (Rajputana 
Agency),  Seasons  1864-66,  corrections  to  1900,1903;  321,  parts  of  Gwalior  (C.I. 
Agency)  and  of  Jaipur  and  Kotah  (Rajputana  Agency),  Season  1865-66,  additious 


addition  of  railway.  May,  1899,  1903;  325,  parts  of  Kotah,  Tonk,  Jhalawar 
(Rajputana  Agency)  and  Gwalior  (CI.  Agency),  Season  1872-73,  additions  to 
roads  and  railways  to  May,  1899,  1903;  326,  parts  of  Tonk,  Kotah  (Rajputana 
Agency),  and  Gwalior  (C.I.  Agency),  Season  1872-73,  addition  to  railway  to 
December,  1902,  1903 ;  :543,  parts  of  Gwalior  (C.I.  Agency)  and  of  Karauli  and 
Dholpur  (Rajputana  Agency),  Seasons  1863-65,  additions  to  roads  and  railways 
to  September,  1902, 1903;  346,  parts  of  Gwalior  (C.I.  Agency),  Season  1864-67, 
additions  to  December,  1902,  1903 ;  364,  parts  of  Gwulior  (C.I.  Agency)  and 
Dholpur  (Rajputana  Agency),  Seasons  1863-65,  additions  to  roads  and  railways 
to  September,  1902, 1903;  365,  366,  367,  368,  370,  371,  and  398,  part  of  Gwalior 
(CI.  Agency),  Seasons  1861-62, 1863-64,  1869-71,  additions  to  roads  and  railways 
to  September,  1902,  1903;  384  and  399  (Second  Edition),  part  of  Gwalior  and 
Datia  (C.I.  Agency),  Season  1862-63,  additious  to  roads  and  railways  to  September, 
1902,  1903.— Central  Provinces  Survey,  1  mile  to  an  inch.  Sheet  107,  district 
Jubbulpore, Season  1901-1902, 1903. — Madras  Survey,  1  mile  to  an  inch.  Sheets: 
73,  parts  of  districts  Tumkur  and  Chitaldroog  (Mysore),  Seasons  1878-79,  additions 
and  corrections  to  September  1896,  1903;  80,  part  of  district  Mysore  (Mysore), 
Season  1884-85,  additions  and  corrections  to  March,  1902. — Punjab  Survey,  1  mile 
to  an  inch.  Sheet  85,  district  Mianwali,  Seasons  1874-75  and  1878-79,  additions 
and  corrections  to  railways  and  boundary  to  1901,  1903. — Punjab  and  North- West 
Frontier  Province  Surveys,  1  mile  to  an  inch.    Sheet  56  (Second  Edition),  district 
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llatcorologiMU  OOe*. 


Rnfbi.1,  tcale    1:2.000,000:   31,   Qerman   Empire.  Bonle   1;!,7S0,0OO:   !t3,  BobemlS,' 

MntnvLB.    BDil    SilesiB,   scale    1:1.000,000:   39,    Great    BriMlo    and    IrcUod,  8C''- 

1;2,750,'100. 

World.  Stia 

Nene,    neunte    Lierernogi — Amgkbe  von  Stiekn    Hand-AtlBi,   100   Earten  ii 

Kapfenticb.  31  and  32  Lieferung.  Qolha ;  JnHtua  PertbcB. 
TheBe  Iko  parti  are  in  one  coTer,  and  oontain  the  following  mapB:  'No.  36.  genemi 
map  of  the  Britieh  lalnnds.  Kale  1 :  S,7W,0H0 ;  Xua.  5D  nnd  54,  aheeu  3  and  4  of  n  map 
of  till!  llalkan  Poninsula,  scale  I  :  1 ,500.000:  Nn.  56,  North  and  Ccntnl  Asia,  bc*I» 
1 :  ^0.U0O.UO<K  TLl'  mupa  of  tlie  Britiah  UlancU  and  North  and  Central  Asia  ore  u< 
tlio  otheiB  nro  leiited  cditiune. 

CHABIB. 
■anh  Atlantic  and  HeditenasMa. 

Hint    ChuTt   of    the    North    Atlantio     and 

Loudon  ;  Meteorological  Offloe.     frtM  Od.  «a«l.  ■  rrtttnUd  by  the  Meteorologia 

0/uw,  Load™. 
United  8Ut«f  Chart*.  TTnit«d  StatM  HydrofTiBphie  Office. 

Pilot    Charia    oF    the    North    Atlantic    Occno   for    Muy,    and   of    tbe    North 

I'nciflc  Ocean  fur  Juno,   1904.      U.S.   Hydiugtaphic   Otlioo,   W.TBbinglon,   D.C. 

I'reifjUed  by  lite  U.8.  Bydrogr-iphia  Qpoe. 

7H0T0QBAPEB. 
AigBntine  and  Chili  StrUeh. 

Albimiof  Ihirtj-threepliotograpliic  reproductions  of  tlic  connlrjoD  tlic  route  of  the 
Buenos  Aires  aud  Paciflc  Builwuv  acrosx  tlip  Andes  from  BnenoB  Airei  to  the  PuciSc, 
b»  Sr.  Augusto  Sttcicb.  PTeteatad  hy  the  Bac'iot  Airti  and  Fietfie  liaUteaj/ 
Compnny. 

(1)  Government  Boase  niid  the  Pliiza  de  Mayo, Buenos  Aires;  (2)  View  in  Palenno 
Pnrlc.  BuenoB  AEtrb  ;  (3)  TrsnaconCioental  express  of  the  BncDos  Aires  and  Pacifio 
Bailwny:  (4)  Bcslnuraat  car,  Baenos  Aires  and  Pucilic  Bailnay :  (5)  A  typical 
■■  ranclio"  in  the  pampas;  (li)  Calle  San  Martin  in  Bnmmer,  fitcudozB;  (T)  Weighing 
and  carting  gmpes  in  a  Mendoia  vineyard:  (S)  Transandiiio  railway  train,  narrow 
nui;e:  (SI)  Tu Duel  on  the  TiaosftndiDU  niilvay:  (10)  Hotel  and  baths  at  Cacheuta; 
(11)  Corro  de  Plata, '■  Silver  Bongo  " ;  ('2)  Quebrada  Seca,  or  the  Drj-  Ravine;  (13) 
Biver Hendoza :  (14)  El  Piiraiiiillodo  Lia  Vacas;  (15)ThBTopiingBto  peat;  (1(!)"Lob 
FenitcnteB:"  (16) The  Inca'a  bridge;  (17-19)  Hotel  del  Inoa;  (20)  Valley  of'>I,oa 
Eorconen:"  (21)  Aconcagua;  (22)  Valley  of  Lw  Cnevas;  (^3)  Ceno  do  la  Toliwa: 
(24)  La  Gumbre.  the  ''  Summit "  of  the  pass  and  the  frontier  of  both  Bepnhliijs,  lookiag: 
towards  Argentina:  (25)  View  en  the  Chilian  side  from  the  Summit  pass  ;  (26)  Lagnna 
dellnon;  (27)Theroadat  Juncallilo;  (28)  Valley  of  the  river  Aconcagua;  (29)  Tba 
present  terminus  of  the  ^ransatidiae  railway  on  the  Chilian  iiido,  I:>Blto  del  Baldado ; 
(30)  The  city  of  Valparaiso;  (31)  Thu  public  park  of  Santa  Lacia.  BanLiaguj  (32) 
Omgreds  House,  Santiago ;  (^)  The  City  ot  Concpcion,  Chile. 
KaioMO.  Vseher. 

Twenty-one  phologniphs  of  Morocco,  taken  by  E.  P.  ^'ncher,  Eeq.,  iu  1904.     JV«- 
anUdbyE.  P.  Vueher,  Etq. 
These  photogrnpba  woiu  taken  by  ATr.  Vaeber  during  a.  visit  to  tliu  country  in 
January  last.    Eiovea  of  tbciu  are  of  Morocco  city,  five  of  Slogndor,  and  the  remaindei 
of  Bcenea  en  route.    The  followlug  arc  the  titles  :— 

(I)  Morocco  city ;  (2)  Tlie  sultan's  garden,  Morocco  city  ;  (3)  Sliirket  place,  Moiocoo 
city ;  (4  and  S)  Bazaar  eocne,  Morocco  city ;  (G)  Portion  of  (ho  wull  wliich  Bunonnda, 
Morocco  city;  (7)  Tower  of  a  mosque,  Morocco  oity;  (S)  Foontain  and  mosque  tower, 
Morocco  city:  (0)  Slave  market,  Moioco)  city :  (10)  Slaves  nn  sale  in  alnvo  mnrkot, 
Jlorocco  city;  (11)  Gatewny,  dividing  two  parade  groands  near  sultan's  palace, 
Morocco  city;  (12  and  13)  Qate»ay  in  Mogodor  ;  (14)  Main  street.  Mogndor;  (15> 
Twoof  the  escort  at  Palm  Tree  House,  Mogador:  (16)  Entrance  to  Palm  Tree  Hooso; 
(Hand  IS)  Tlie  market-place,  Muzagan  :  (19)  Mid-day  halt;  ('20)CAmpia  disDiantled 
caatle  near  lleta;  ("il)  Mr,  Vno'uer's  quarters  fur  one  night  at  BbeBiiasna, 

IT.B. — It  would  greatly  &dd  to  the  value  of  tbe  collection  of  Photo- 
grapha  which  has  been  eatabliahed  in  the  Hap  Boom,  If  all  the  FeUowa 
of  the  Society  who  have  taken  photographs  during  their  travels,  would 
forward  copies  of  them  to  the  Map  Curator,  by  whom  they  will  ba 
acknowledged.  Should  the  donor  have  purchased  the  photographs,  it 
will  be  useful  for  reference  If  the  name  ot  the  photographer  and  hia 
address  are  Klvon. 
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THE  GERMAN  ANTARCTIC  EXPEDITION.* 

By  Dr.  ERICH  VON  DRYGALSKI. 

The  German  South  Polar  Expedition,  on  which  I  have  now  to  address 
JOQ,  has  been  absent  altogether  twenty -eight  months,  of  which  fourteen 
months  were  passed  in  the  south  polar  ice,  ten  months  with  our  opera- 
tions in  the  South  Atlantic  and  South  Indian  oceans,  and  four  months 
with  our  work  and  residence  in  the  islands  of  the  Indian  and  Atlantic 
oceans  and  at  the  Cape.  Our  labours  were  at  once  begun  on  reaching 
the  equator,  and  thereby  were  carried  out,  not  only  our  own  plans,  but 
also  the  expressed  wishes  of  all  the  scientific  circles  in  Germany.  We 
had  not  only  to  make  ourselves  familiar  under  easier  conditions  with  our 
search  appliances,  with  the  Gauss  and  its  arrangements,  but,  ahove  all,  to 
Uce  from  the  first  certain  problems  which  awaited  our  subsequent  opera- 
tions in  the  south  polar  region.  When  I  venture  to  recall  the  fact  that  in 
the  glowing  heat  of  the  tropics,  at  temperatures  of  30°  C.  at  the  surface, 
i^  cold  water  already  prevails  at  depths  of  800  to  900  metres — a 
ihenomenon  referred  to  in  theory  to  south  polar  influences — it  will 
not  appear  unreasonable  to  suppose  that  the  study  of  these  conditions 
miut  have  some  interest  for  an  expedition  bound  for  the  Antarctic 
Region,  their  presumable  source,  not  to  mention  the  question  of  the 
fauna  living  in  these  different  marine  waters.  And  so  with  other 
matters,  as,  for  instance,  the  question  of  terrestrial  magnetism. 

But  above  all  we  had  to  make  ourselves  acquainted  with  the  ship 
and  her  equipment.  Amongst  the  good  points  of  the  Oauss  was  her 
thorough  seaworthiness,  which  she  had  maintained  despite  her  rounded 
forms,  and  later  gave  proof  of  under  the  exceptionally  heavy  stress  of  the 
**rolliDg  forties."    Amongst  her  drawbacks  was  a  certain  lack  of  speed, 


*  Bead  at  the  Royal  Qeographical  Sooiety,  April  25, 1904.    Map,  p.  248. 
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which  made  the  voyage  to  Cape  Town  longer  than  I  had  caloulated.  For 
this,  however,  the  ship  was  not  to  blame,  sinoe  she  had  been  built  stout 
enough  to  resist  the  ice,  and  exceptionally  broad  in  order  to  lie  steadily  in 
heavy  seas,  and  was,  moreover,  heavily  laden  and  equipped  with  large 
deck-stractures,  which  presented  unwelcome  surfaces  to  the  play  of  the 
wind,  and  made  the  steering  more  difficult.  With  all  this  the  Gau88 
could  scarcely  be  a  swift  sailer;  nor  was  she  built  for  this  purpose. 
The  estimated  speed  of  7  knots  was  maintained  only  in  still  water  or 
in  calms  amid  the  doldrums;  but  to  advance  at  this  speed  on  the 
constantly  rolling  surface  of  the  ocean  there  were  needed  strong  gales. 
As  in  the  tropics  we  had  remarkably  light  trade  winds  and  frequent 
calms,  we  made  slow  headway.  The  time  was,  however,  turned  to 
good  account  for  our  operations  on  the  ocean.  Still,  our  arrival  at  the 
Cape  was  thereby  delayed  quite  a  month,  although  this  circumstance 
turned  out  to  be  a  matter  of  indifference,  or  rather  actually  advantageous 
for  our  later  progress  southwards. 

In  Cape  Town,  towards  the  end  of  November  and  beginning  of 
December,  1901,  we  again  compared  our  instruments  with  those  of  a 
fixed  observatory,  the  excellent  observatory  of  Cape  Colony,  just  as, 
shortly  before  our  arrival,  had  been  done  by  the  British  Antarctic 
Expedition  on  board  the  Diacaveri/,  We  also  completed  our  vessers 
equipment  in  some  few  details,  and  enjoyed  the  hearty  welcome 
accorded  to  us  by  all  circles  in  Cape  Colony. 

It  would  be  scarcely  possible  to  imagine  a  sharper  contrast  than  that 
which  we  experienced  on  our  departure  from  Cape  Town  on  December 
7,  1901.  In  five  days,  after  crossing  the  warm  Cape  Agulhas  stream,  we 
plunged  into  the  cold  currents  which  are  already  connected  with  the 
frozen  ocean,  and  in  a  few  hours  passed  from  the  smooth  waters  of  the 
harbour  and  its  neighbourhood  into  the  ceaselessly  storm-tossed  sea 
burrounding  the  antarctic  circle. 

Our  next  undertaking  was  the  study  of  this  sea,  where  prevail  the 
everlasting  west  winds  which  encircle  the  globe  between  the  extremities 
of  the  continents  and  the  south  polar  ice — a  sea  dreaded  for  its  mighty 
billows,  for  its  constantly  overcast  skies  and  fierce  gales.  Bound  our 
vessel  hovered  the  various  species  of  albatrosses.  Cape  pigeons,  blue 
petrels,  oBstrellata,  majaquseus,  and  other  southern  storm  birds,  which 
thus  presented  a  strong  contrast  to  the  lifeless  calms  of  the  tropical 
seas.  This  austral  ocean  is  for  the  most  part  traversed  only  along  its 
northern  edge,  although  the  shoitest  routes  between  Africa,  South 
America,  and  Australia  lie  more  to  the  south.  Its  navigation  is  so  far 
easy  enough,  having  to  do  almost  exclusively  with  westerly  winds 
alone,  hence  is  nearly  altogether  confined  to  the  course  from  west  to 
east,  the  opposite  direction  against  the  dominant  winds  and  currents 
presenting  great  obstacles  even  to  powerful  steamers,  while  there  is, 
as  a  rule,  no  question  of  more  northerly  or  southerly  routes. 
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In  tbiB  sea  we  Buccessfully  carried  out  a  series  of  tioundinga  and 
ivefltigationfi  between  Cape  Town  and  Kerguelun,  and  further  ou  as 
I  fat  as  the  fringe  of  ice.  Amongst  the  results,  I  lay  stress  an  the 
I  demonstration  of  a  trough  over  4500  meties  deep,  running  between 
I  tiie  Crozet  islands  and  Kerguelen,  and  connecting  the  abysses  of  the 
I  Indian  ocean  with  a  deep  ravine  on  the  outer  edge  of  thu  austral 
I  gUciftl  sea. 

It  was  by  no  means  easy  to  operate  in  this  region,  where  the  deok 
I  was  almost  constantly  swept  by  huge  waves.  Moat  difiicnlt,  perhaps, 
I  was  it  to  continue  the  terrestrial  magnetic  work,  as  for  this  purpuse  a 
L  position  of  the  frealy  balaaoed  magnetio  needle  is  needed  to  read 


nUing  and  pitching  and  the  needle  answering  with  still  more  violent 
tibnitiuDs.  Nevertheless  here  also  we  managed,  through  the  energetic 
labours  of  Br.  IMdlingmaier,  to  record  complete  and  serviceable 
observatiouH  along  a  somewhat  extensive  curve  or  loop,  which  in 
the  form  of  n  borizoulal  8  traverses  the  ^ontb  Indian  ocean  and  the 
glacial  sea. 

During  these  researches  between  Cape  Tuwu  and  the  fringe  of  ice 
onr  ontward  voyage  was  broken  by  throe  visits,  first  to  I'oBsession 
isUnd  of  the  Crozet  group,  and  then  to  Kerguelen  and  then  to  Heard 
island  of  the  Macdonald  group.  On  Kerguelen  we  tarried  one  month, 
and  a  day  each  on  the  other  two  islands. 

All    three   groups  are    uninhabited.      Lying   in    the   zone   of    the 
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perennial  weeL  winds,  tliey  are  contJouallj  buffotoi  b;  storms  aocom- 
panied  by  snow  and  raiu ;  hence  with  their  oold  damp  climate  they 
offer  no  attructive  places  for  uetUement.  At  Korguelen  we  had  snowy 
weather  in  Jaouary,  that  is,  the  midsumuior  of  those  parts,  and  that  ia 
a  latitude  oorreBponding  in  the  northern  hemisphere  to  that  of  Soutb 
Germany.  Throughout  the  year  the  temperature  is  equable,  and 
oacillates  relatively  little  ruund  the  freezing-point.  Here  trees  do  not. 
thrive.  The  land  is  rooky,  or  in  the  depressions  swampy,  like  a  sponge 
su|ieniatu rated  by  the  freijuent  downpours.  AU  three  groups  are  igneous, 
partly  of  still  quite  reoeut  volcanic  origin,  as  was  plainly  evident, 
Ou  Kerguelen  and  Ileard  the  glacier  development  is  considerable,  and 
was  more  so  in  former  times. 

On  these  insular  groujis  the  animal  and  plant  world  retains  its  full 
primeval  charm.  In  Kerj^ueleu  alone  it  presented  a  marked  change, 
for  herd  some  thirty  years  ago  the  Challenijrr  Kxpeditiou  let  louse  a  few 
riibbits,  which  have  inoreatted  to  a  remarkable  extent,  and  come  hopping 
round  strangers  landing  on  the  coast.  Thoy  have  seriously  reduced  tha 
indigenous  flora,  having  especially  almost  completely  extirpated  ths 
edible  Eerguelen  cabbage,  which  now  grows  only  on  isolated  islands 
and  inaocessible  clifls  wbiuJi  tho  rabbits  do  not  frequent. 

In  Kerguelen  wo  stayed  a  mouth,  in  order  there  to  establish  a  branch 
statioQ  to  make  terredtritl  magnetic  and  meteorological  observations 
while  we  remainod  in  the  Antarctic  waters,  and  also  in  order  to  ship 
fresh  supplies. 

Uere  the  steamer  Tangliu  had  gone  ahead  with  Herr  Enzensparger, 
Dr.  Luykeu,  and  the  sailor  Wieuke.     ^\'heu  we  met  tbem  on  January  2, 

1902,  in  Observatory  bay,  we  found  everything  already  almost  com- 
pletely installed,  and  the  elation  beginning  its  operations.  The  members 
were  all  in  the  beat  <if  health. 

But  when,  ou  ihe  return  voyage,  we  reaohed  Oape  Town  on  June  9, 

1903,  we  learnt  that  Herr  Euzensperger  had  died,  and  that  Dr.  Worth 
was  slowly  recovering  from  a  severe  illness  in  Sydney.  A  frightful 
calamity  had  overtaken  the  station,  a  calamity  appalling  in  the  solitude, 
in  the  impossibility  even  to  foresue  and  prepare  for  it,  henod  espeoially 
terrible  in  the  relentless  fury  with  which  it  fell  upon  its  viottms. 
About  six  months  after  our  departure,  aud  nearly  eight  mouths  after 
the  return  of  the  steamtir  Tangliu  from  Kerguelen,  Br.  Werth,  who 
had  sailed  with  the  Qauae,  fell  ill  of  the  Chiuese  malady  beriberi, 
from  which  the  crew  of  the  Tanylin  had  suffered,  although  he  had  not 
again  come  iu  contact  with  them,  and  two  months  later  llerr  Eosion- 
sperger  was  also  attacked.  His  strong  ooustitulion  had  struggled 
vigorously  against  the  terrible  disease,  while  all  the  time  fulfilling 
his  duties  with  unwearied  loyalty  to  the  last.  He  now  rests  far  from 
his  South  German  home  on  the  very  spot  to  which  wore  devoted  his 
Ittttt  trusty  labours,  his  hopes,  aud  his  great  projeutii.    With  the  profound 
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grief  for  his  death  ia  mingled  a  sense  of  wonder  at  what  was  withal 
•chieved  in  Eergaelen,  and  will  remaiii  the  fairest  monument  of  onr 
departed  associate. 

Od  Jannary  31,  1902,  we  left  Kergnelen,  and  on  Ftbmaiy  3  Heard 
blaod,  after  the  already-mentioned  short  visit.     'Sow  the  great  nnknown 

before  ns,  and  here  we  had  to  seek  ont  the  right  cnurse,  which, 
in  the  almost  complete  lack  of  previotis  experiences,  was  practically 
a  qoeBtion  of  pnro  luck. 

I  may  here  mention  how  the  'UvUion  of  laliour  was  carried  out  among 
the  several  nations  which  were  at  the  time  engaged  with  the  eiploration 
of  the  Anfarctie  reffinn. 


England  aspired  to  bntld  on  the  foundations  which  had  been  laid 
I^  James  Clark  Ross  in  the  years  1341  and  18-13,  and  thus  oomplele 
oor  knowledge  of  the  Rosa  sea,  that  great  portal  of  the  south  polar 
domain  which  Roes  had  discovered  and  navigated  heyond  78"  S.  We 
already  know  with  what  brilliant  ancceea  the  English  Expedition  under 
Captain  Scott  has  ful&lled  its  mission  ;  it  is  a  pleasnre  to  me  to  be 
kble  here  to  congratulate  the  English  prople  and  the  Royal  Geographical 
Society  on  this  great  achievement,  and  to  express  my  satiafaotion  that 

le  expedition  in   the   D'neovcry  has   been  so  fortnnate  as  to  get  out 

'the  ice  and  to  make  its  retarn  journey  an ooess fully. 
To  the  Sweiiith  Erpedirioji,  under  the  guiding  hand  of  Otto  Nonlen- 

Jjjld,  wos  assigned  the  insular  region  south-east  of  America.     The 
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Sootti*h  Expeilition,  under  W.  M.  Bruce,  wliic:h  set  out  in  1902,  that  i 
a  year  later,  undertook  the  exiiloration  of  the  Weddell  sea,  in  which,  i 
'  1823,  Captftin  Weddell  had  penetratpd  with  two  Bhips  beyond  'Ji"  S.,  I 
whereas  his  anccesaorB,  amongst  them  Dumont  d'Urville,  Wilkes,  and  I 
J.  C  Boss,  AB  TColt  as  Bnice  himself,  according  to  the  latest  news,  were  j 
all  prevented  by  the  ice  from  getting  so  far  sonth.  The  Ai^ntine  J 
Republic  has  established  a  meteorological-niftgnetic  station  of  the  first  I 
order  in  Staten  island. 

The   German    E.rpedition    had    at    the  time  the  choice  between  the  ] 
regions  bordering  on  the  Indian  ocean  south    of  Eci'guelen   and  the  I 
Weddell  sea,  which  fomia  a  southern  prolongation  of  the  Atlantic  ocean. 
Both  regions  wore  supported  by  weighty  votes,  ami  if  I  decided  for  the 
first,  and  accordingly  chose  the  Kerguelen  route,  it  was  on  geographical 
grounds  which    to   me   seemed    conohisive.     For   south   of  Kerguolon,       I 
between  GO"  and  lfi'i°  E.  of  Greenwich,  there  lay  before  ns  an  Antarctio 
region  where  hitherto  no  serious  advance  had  been  attempted,  and  where 
were  coDsequontly  concealed  manj'  debatable  problems.    Ilero  the  voyages 
of  Cook,  Bellingshansen,  BiBcoe,  and  Kemp  failed  to  reach  63"  S. ;  Moore 
got   a  little   beyond   64°  S. ;    and    the    Clinllengcr   alone   succeeded    in 
passing  tho  Antarctic  circle,  but  then,  to  avoid  being  closed  in,  returned 
without  sighting  land. 

Now,  the  relatively  low  degrees  of  latitude  here  reached  might,  as  I 
said  to  myself,  have  been  duo  to  the  fact  that  progress  in  this  quarter 
w;i8  specially  difSciilt,  owing  possibly  to  some  unknown  seaboard 
projecting  far  to  the  north  and  moreover  eneompasBed  by  a  broad  zona 
of  pack-ioe.  It  might,  however,  be  also  duo  to  the  pioneer  ships,  since 
vesBels  under  sail  or  not  properly  equipped  for  glacial  navigation  had 
alone  made  those  first  aerioua  but  premature  oBsays.  In  point  of  fact, 
nothing  was  yet  known  about  tho  trend  of  the  coast ;  land  had  not  yot 
been  anywhere  sighted  in  that  direction. 

Tho  complete  uncertainty  prevailing  about  that  region  between 
and  100°  E.  is  best  shown  by  the  two  diametrically  opposite  views  still 
current  regarding  its  cooformation.  Thus  one  of  these  views  assnmf 
a  seaboard  which  about  tho  latitude  of  the  polar  circle  forma  a  con. 
ncction  between  tho  foreland  sighted  by  the  American  Wilfcea  in  th» 
east,  that  Is  to  say,  Knos  Land,  and  the  Kemp's  and  Eaderby  lands 
lying  more  to  tho  west. 

The  other  view,  which  is  substantially  that  advocated  by  Privy 
Councillor  Von  Neumayer,  questions  the  validity  of  Wilkes's  arguments 
for  the  existence  of  a  coast  between  Knox  Land  and  Kemp's  Land;  on  the 
contraiy,  hero  he  conjectures  a  sea  stretching  away  to  the  south,  and 
kept  open  by  a  stream  which  sets  from  Kerguelen  southwards,  and 
perhaps  here  crosses  high  southern  latitudes  and  merges  in  the  Weildell 


When  I  selected  the  Kergnelen  route,  1  was  of  d 


e  aware  of  theee  _ 
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tiewB.  Henoe,  like  the  Fnm  expedition  in  the  north,  I  oaloulaled  both 
on  the  pofBibility  of  being  caught  up  by  a  drift  and  thns  cairied  over 
high  Bontfaern  latitudes  to  the  Woddell  sea,  as  well  as  on  the  6ther 
pnasibility  of  Eoon  striking  land.  From  the  scieatifio  standpoint,  it  was 
natnrally  a  matter  of  indifference  whatever  the  iesne  might  be.  In  the 
first  case,  a  drift  like  that  of  the  Fram  perhaps  tempted  us  with  a 
dazzling  snpetticial  result  and  recognition  on  the  part  of  those  who 
measure  the  valno  of  a  polar  expedition  nnly  by  the  degrees  of  latitude. 
In  the  eecond  case — the  discovery  of  land — we  were  attracted  by  an 
intense  deairo  to  penetrate  into  the  physios  of  the  Antarctic  region  in 
a  way  that  could  not  he  nttained  by  a  drift. 


As  you  know,  the  deoiaion  resulted  in  favour  of  the  latter  view,  We 
fonnd  a  (oaboard  trending  cast  and    west  just  a  little   south    of  the 

I  Antarctic  circle,  and  consequently  forming  a  bar  tn  furtbor  progress 
luthwarda.     For  a  portion  of  the  unknown  apace  between  Enox  Land 

I  ^nd  Kemp's  Iiand— a  stretch  of  over  (I'lO  miles — a  land  connection  is  now 
definitely  eslablished.  Wo  should  have  gladly  obtained  direct  evidence 
for  the  remaining  section  also.  Btit  for  this  time  was  wanting,  and  my 
request  for  permission  again  to  sail  from  Cape  Town  southwards  and 
thns  continue  onr  investigations  failed  to  meet  with  the  approval  of  the 
Government.     Bnt  how  far  our  observations  may  by  indirect  inference 

I   fhed  further  light  on  the  trend  of  the  coast  farther  west  I  cannot  decide 

,   until  our  worked-np  material  is  available. 
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The  DftTigmtion  in  the  fection  of  the  glacial  sea  Tuntad  hy  iu  maj 
Vie  deecribed  in  a  few  words.  Oar  oonite  was  deftannined  by  the  land 
projecting  far  north  np  to  the  latitude  of  the  Aiitaioiie  cirde.  Before 
thifl  land  are  yearly  formed  in  a  fixed  positioii  Taat  marine  iee-fielda, 
which  eren  in  anmmer  do  not  thaw,  the  rammer  heat  being  insnfB- 
cient  for  the  pnrpoAe.  Bnt  every  year  some  of  the  ice-fields  break  away, 
and  then  drift  with  the  cnrrents  in  vast  irregular  proneiiona  awmy  to 
the  north.  Hence  the  prevailing  cnnents  have  a  trand  from  aonlh 
to  north,  and  not  from  north  to  sonth  as  is  supposed.  Now,  it  is 
extremely  difiicnlt,  almost  impossible,  to  attempt  to  sail  thnnigb  thia 
drift-ice  parallel  with  the  coast,  that  is,  in  an  east-to-west  directioi. 
In  doing  so  one  gets  blocked  again  and  again,  is  caught  up  with  the 
ice  by  the  cnrrents,  and  is  borne  northwards  away  to  the  open  seas. 
Bat  it  is  qnite  possible  to  sail  between  two  saoh  drifts  irom  north  to 
soath  or  from  sonth  io  north,  and  of  saoh  routes  there  are  many.  Thmr 
fiosition  depends  on  the  winds ;  but  one  may  always  calculate  on  find- 
ing such  rentes,  and  thus  reach  the  southern  seaboard. 

After  two  fruitless  attempts,  which  brought  us  nothing  but  evidence 
of  the  non-existence  of  Termination  Land,  we  discovered  one  of  these 
rontcB,  and  from  February  18,  1902,  pushed  southwards  with  relatively 
little  trouble.  Then  came  obstructions;  the  icebergs  increased,  and 
these  together  with  the  floes  threatened  to  block  the  way.  Still, 
these  difTioulties  were  overcome,  and,  strange  to  say,  the  swell  soon 
again  came  from  the  south,  and  presently  we  had  before  us  the 
wide  open  surface  where  they  took  their  rise.  Here  was  a  vast  free 
expanse,  apparently  a  boundless  open  waterway  leading  southwards; 
wo  were  elated  with  the  hope  that  we  had  at  last  discovered  a  free 
route  to  high  southern  latitudes,  perhaps  a  course  west  of  and  analogous 
to  the  Koss  sea,  a  second  hitherto  unknown  portal  to  the  polar  regions. 
Then,  on  February  19,  the  plummet  unexpectedly  touched  ground  in 
a  depth  of  240  metres,  after  we  had  shortly  before  recorded  soundings 
of  3000  metres  and  upwards.  A  snowstorm  was  blowing,  and  we 
could  see  nothing.  Still,  the  sea  was  shallow;  the  wind  betrayed 
symptoms  of  a  **  fohn,"  hence  must  be  coming  from  terra  firma^  while 
the  plankton  also  indicated  proximity  to  land.  There  could  no  longer 
be  any  doubt  that  we  were  off  some  coast,  though  we  could  not  see 
where. 

All  was  excitement  the  next  day,  when  we  drove  in  a  fierce  snow- 
storm between  icebergs,  though  otherwise  in  the  open  sea.  During 
the  night  on  February  21  the  weather  improved,  and  when  the  short 
night  yielded  to  day  there  lay  the  land — a  new  land — before  our  eyes. 

Whatever  feelings  may  have  agitated  us  at  this  sight — whether 
griof  that  a  stop  was  so  soon  put  to  our  ambition  to  advance  farther 
houth,  or  joy  at  the  actual  result,  the  happy  solution  of  a  great  geo- 
graphical question — one  thing  is  certain,  that  for  the  moment  all  other 
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feeltngB  gave  way  before  the  imposing  view  of  land.  There  it  lay  in 
its  qniot  solitary  grandeur,  never  before  beheld,  never  before  set  foot 
on.  All  was  ioe-clad;  still,  that  it  wae  land  was  shown  beyond  all 
donbt  by  the  very  forms  ufFected  by  the  ioe.  For,  looking  towards  the 
coast,  we  conld  see  the  uniform  surfaces  which  aloped  down  from  the 
lonth  in  broad  smooth  undulations,  branching  off  ami  developing  glaciers, 
mcb  an  are  conditioned  by  the  forma  of  a  firm  suVmtratum.  The  coast 
Uaelf  was  a  high  vertical  wall  of  ice,  too  steep  to  be  approached  in 
whatever  direction  we  turned  onr  eyes,  only  somewhat  iliversifiod  high 
np  and  with  an  approsimate  east-to-west  trend — in  faot,  suob  another 


ioHlijf  as  in  his  time  confronted  Boss  o 


the  si 


athern  margin  of  his 


A  landing  on  this  ioy  barrier  was  out  of  the  question.  Hence  we 
Wnmed  snoh  operations  as,  in  the  absence  of  ioe-froe  tracts,  might  lead 
to  »ome  conolnsioDs  regarding  t!ie  Bulistratnm  of  the  ice-cap — that  is, 
the  character  of  the  litnd  itself.  We  acoordingly  took  souudinga,  fished 
*ith  the  drag-net,  and  made  magnetic  observations.  Then  we  con- 
tinned  onr  course  in  the  direction  of  the  west,  stnoe  from  the  spot 
vhere  we  had  struck  laud,  aud  from  what  we  had  already  seen  of  its 
Dttnre,  we  had  drawn  a  sulVioiently  accurate  inference  regarding  the 
srotion  of  Wilkes  Land  which  lay  east  of  us.  Hence  we  had  now  to 
r  the  coast  westwards  in  the  dtreolion  of  Kemp's  Land,  in  order 
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to  BM  in  wbat  way  was  tilled  in  the  nnknoivn  gap  between  Enoz  and 
Eemp'a  Lands. 

In  the  year  1002  our  voyage  oonltl  not  be  continued  much  longer, 
and  our  freedom  of  action  was  already  reclconed  only  by  the  honr.     By 
midday  of  February  21  we  were  already  Fain  to  take  a  northerly  bead, 
aa  denee  cbaina    of  iaeberga    barred  our  way  westwards.      These  we 
skirted,  ever  on  the  look-out  for  a  break  through  which  to  pierce  tbero. 
Small  openings  also  presented  themselves,  but  caution  was  incumbent 
on  us,  for  the  icebergs  gave  the  impression  of  being  of  great  age,  as 
if  they  had  long  been  in  this  position,  and  aa  if,  oh  far  as  one  vou\A 
forusfe,  they  might  still  romnin  for  an  indeHnito  time   in    the   same 
position  together  with  the  vessel  penetrating  into  them.     At  last  was 
seen  a  wider  gap,  presenting  a  waterway  to  the  west,  and  I  did  not 
hesitate    to    utiliKO   it.      We  therefore    resumed    our    westerly    course    ■ 
between  an  old  group  of  icebei^s,  which  were  apparently  still  fixed  1 
on  the  south,  and  a  troop  of  icebergs,  possibly  already  floating  away  1 
on  the  north  side. 

Meanwhile  it  was  nightfall,  and  easterly  winds  had  sprung  up, 
which  rapidly  increased  in  strength.  With  them  we  forged  swiftly  ' 
ahead,  and  presently  found  ourselves  completely  surrounded  by  the  | 
ice,  and  even  at  some  distance  ahead  everything  seemed  again  to  dose 
in.  The  darltneBS  was  unfavourable  for  pursuing  this  course,  for  we 
could  no  longer  see  whither  we  were  tending.  The  wind  also  i 
growing  to  a  blizzard  ;  everything  round  about  was  driving  rapidly 
ahead,  and  we  unwillingly  in  its  company.  Then  I  decided  to  keep 
to  the  one  safe  thing  here  available,  that  is,  the  open  sea  off  the  land 
where  wo  had  been  in  the  morning,  in  order  thus  still  to  preserve  our 
freedom  of  action.  I  accordingly  gave  the  command  to  return  south- 
eastwards  in  the  direction  of  this  sea. 

It  could  no  longer  be  reached.     With  the  still  waxing  fierce  snow-  ! 
Ktorm  the  ice  drove  down  upen  uh  from  the  east.     Confnsed  groups  of 
floes  rush    swiftly  through    snow  and    fog,   through    which    the    eye 
can  no  longer  clearly  penetrate,  as  they  seem  now  grown  to  hills  and    I 
continuous  ridges,  and  amongst  them  real  icebergs  which  the  ship  had  I 
to   avoid.      Thus  was    the  course  constantly  changed,  with    frequent  J 
collisions  and  pressure  from  the  Soes,  and  then  at  last,  towards  four  I 
o'clock  in  the  morning  of  February  22,  1002,  a  long  protracted  grind- 
ing sound,  which  gradually  ceased;  the  storm  continued,  but  we  lay  ] 
fast  and  presently  almost  at  rest — llir  rest  n/n  tirehrmonth. 

On  expeditions  like  ours,  crises  such  as  wo  had  just  isperienced 
seldom  present  themselves  at  once  to  the  mind  quite  clearly  with  all 
their  far-reaching  oonsequences,  and  if  they  do,  it  is  still  but  for  a 
moment.  Every  instant  has  its  appointed  task  demanding  immediate 
performance,  and  thus  diverting  attention  from  thoughts  about  the 
future.     But  if  we  later  look  l)ack  and  weigh  the  prog  and  com  of  tbfl 
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1  regnlta,  I  must  now  say  with  fall  conviction  that  the  final  issna, 
I  Intraght  About  by  the  fierce  BnowBtorm  during  the  night  of  Fobmary 
1  22,  1902,  was  on  the  whole  fortunate. 

Here  we  now  lay  on  the  spot  which  was  to  be  onr  winter  station  in 
I  ■  ahoal  from  30^''  to  400  metres  deep,  which  was,  moreover,  encompasaed 
[  hj  many  other  even  shallower  banks.  Those  banks  are  traversed  by 
T  tlie  huge  icebergs  which  brenk  loose  from  the  edge  of  the  inland  ice, 
L  not  Boating  away,  but  Btraodiiig  on  them,  and  thas  remaining  long  in 
'  the  same  position.  These  iceberg  shoals  also  so  firmly  arrest  the 
floea,  which  are  driven  against  them  by  the  prevailing  east  winds, 
that  operations  may  be  conducted  on  them  as  on  U-rra  firma.     On  the 


"ti^'*^    T'^  v«^^- 


i  snrronndiiig  ua  we  were  able  to  carry  out  even  the  most  delicate 
ebeervations  without  disturbances  of  the  level,  and  of  such  splendid 

B  for  stations  there  are  many,  as  the  oonfiguration  of  the  coast 
nmaina  the  same  for  long  stretches.  The  only  drawback  is  that  they 
may  lieoome  even  innch  more  stable  than  one  thinks  or  wishes,  since 
ft  break-np  cannot  lie  depended  upon  in  every  summer  season.  Btit 
kway  to  the  north  of  these  iceberg  sboals,  where  the  deep  sea  beginB. 
tnoh  sites  for  Btations  are  no  longer  met,  for  there  even  in  winter  the 

ia  perpetually  moving  and  drifting.  Had  we  succeeded  in  sailing 
ronnd  the  north  end  of  the  shoal  on  the  night  when  we  stuck  fast, 
as  we  did  the  next  year,  we  should  have  l)een  caught  up  by  the  floating 
ice  and  the  northerly  onrrenta  prevailing  in  it,  and  in  aliout  two  months 
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ahotitd  have  ag&in  fotind  Qnrsolven  in  tbe  open  sea.  But  in  that  case 
there  would  have  been  no  poBsibility  of  getting  back  to  round  a 
BtatioD. 

From  this  it  follows  that  it  wonid  have  been  useless  for  ns  to  have 
attotDpted  to  press  forward  thron^h  the  ioe  at  an  earlier  Ume  of  year. 
For  even  snpposing  that  in  this  we  had  succeeded  as  well  as  in 
Febrnary,  and  snpposing,  fnrther,  that  we  might  not  have  been  held 
fast  BO  early  as  in  Febrnary,  we  should  alill  have  had  again  to  tmst 
to  the  driving  floes  on  the  edge  of  the  still  waters  in  order  to  make 
headway,  and  therein  there  »'as  only  a  slow  drift  and  a  sttll  slower 
conrse  northwards.  If  there  was  any  at  all,  we  should  have  seen  bnt 
little  more  of  the  coast  than  we  did  the  following  year,  and  at  thd 
same  time  mnst  have  left  onr  good  winter  station  quite  a  moot  question, 
and  might  possibly  not  have  been  able  to  winter  at  all. 

As  it  happened,  we  established  our  winter  t^tation  on  those  floe?. 
They  were  S  to  6  metres  thick,  large  and  angular,  with  raised  edges, 
and  showed  l>y  their  forms  that  they  had  only  been  for  a  short  period 
on  the  move  during  the  year.  On  them  we  were  able  to  erect  firm 
observationa ;  but  not  all  of  them  were  equally  suited  for  thia  purpoi>e, 
for  during  the  course  of  the  winter  they  became  bo  heavily  laden  with 
snow  that  they  sank  below  the  surface,  so  that  the  appliances  installed 
on  them  had  to  be  removed.  In  doe  course  we  learnt  to  rooogni/.e  that 
this  snowy  element  wag  the  chief  factor  in  the  formation  and  struolure 
of  the  floe-ice,  while  the  snowstorms  were  the  mightiest  force  dominant 
in  the  south  polar  region. 

At  times  announoed  by  olonds  from  the  east,  which  with  small 
beginnings  rapidly  overcast  the  whole  sky;  at  times  also  suddenly 
filling  the  air  with  powdered  snow,  and  mostly  accompanied  by  an 
increaHC  of  temperature;  always  with  abundant  snow,  whether  it  falls 
simultaneously  or  is  only  driven  forward  by  them — thus  begin  these 
blizzards,  which  rapidly  acquire  a  terrific  impetus. 

Try  ever  so  often,  it  is  quite  usoleBs  to  contend  with  them.  At  but 
a  few  metrea'  distance  nothing  could  be  seen  from  the  ahip,  so  that  on 
one  occasion  a  sailor  enveloped  in  a  enowstorm  in  the  immediate  vicinity 
of  the  ship  was  lost  for  hours,  until  the  whole  crew  lashed  together 
went  in  search  and  fortunately  found  him.  On  a  sleighing  excursion 
which  I  had  headed,  I  suddenly  lost  sight  of  the  sleigh,  although  it  was 
close  behind  me.  When  I  stopped,  the  dogs  ran  up.  With  much  toil  we 
gained  the  teat,  shoved  the  sleigh  in  to  support  and  steady  it,  and  then 
lay  a  day  and  a  night,  and  yet  another  day  and  night,  without  the 
posaibility  of  leaving  the  tent,  eight  of  us  in  the  narrowest  space,  where 
for  forty-eight  hours  all  natural  functions  had  to  be  performed.  Outside 
the  storm  raged  and  rattled  against  onr  tent,  which  from  within  we 
propped  up  and  held  fast.  Then  it  began  slowly  to  bury  itself  in  the 
snow,  and  through  every  rift  the  snowy  blasts  made  their  way  in  and 
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uTer  unr  sleep  in  g-eacks,  ho  thut  when,  after  long  waitiug,  the  weather 
grew  better,  it  took  ua  hoars  of  bard  work  to  dig  oat  the  tent. 

Almost  worao  were  the  effeote  of  the  hlizzarda  od  the  ship.  Oaoe 
we  bad  all  to  turn  out  to  rescue  the  Jogs,  which  were  ohained  up  and 
getting  emothered  in  the  enow,  as  their  doleful  howHogH  told  ua  just  in 
lime.  The  gusts  swept  over  the  obaervatoriee,  so  that  the  floes  sank 
under  the  tremeDdous  impaot.  Then  the  obdorTatories  got  flooded  with 
«ftt«r,  which,  with  the  steady  subsidence  of  the  floes,  penetrated  from 
beiow  -  nor  was  it  always  possible  to  save  the  instrumentfi,  so  sudden 
were  the  sqaalls.  The  ship  itself  felt  the  sbocks,  and  under  the  fearful 
stnin  constantly  beared  over.     In  the  first  of  those  gales,  before  we 


"w  prepared  fur  them,  doors  and  windows  and  all  the  hatches  were 
fluttered,  and  everything  inside  was  as  if  buried  iii  a  huge  grave. 
l''CL«t  as  great  efforts  to  reuover  ourselves  and  ugain  to  clear  the  vessel, 
'U  operation  whiah  had  to  be  rej>eated  again  and  again.  For  suob 
Blonos  were  far  from  rare.  With  but  short  intervals,  they  raged 
thr^ngbont  nearly  the  whole  of  May  and  August.  In  June  and  July 
''  *u  a  little  better,  though  many  such  storms  visited  us  in  April  and 
»g»in  in  September.  Even  in  midsummer  they  did  not  spare  us,  and 
uuflof  the  fiercest  burst  upon  us  in  Januarj-,  Their  worst  featuie  was 
tbeii  da  ration.  B'or  although  in  summer  they  lasted  only  a  day  or  two, 
ia  wijater  we  might  have  to  endure  them  for  from  three  to  five  days, 
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Beekinj^  in  the  ehip  or  the  teut  such  shelter  aa  tfaey  could  affoi-d.  Our 
daily  viaits  to  the  observatoriee  were  of  course  uninterrupted,  being 
made  by  moans  ot  c;thleB,  which  extended  to  them  from  the  ship  and 
enabled  ue  to  pass  to  and  fro. 

During  the  installation  of  the  station  in  March,  1902,  we  started 
our  sleighing  oxcureionB,  and  kept  them  up  till  far  into  the  winter, 
that  IB,  till  the  middle  of  May,  and  then  resumed  them  in  September, 
continuing  them  well  into  December.  That  we  selected  the  worst 
seasons  of  the  year  for  theee  sleighing  tripB,  suspending  them  in  mid- 
summer, was  conditioned  by  the  position  of  our  station.  We  were  not 
moored  to  the  land,  where  one  might  remain  as  long  as  he  liked,  but 
closed  in  by  floe-ice,  which  we  might  expect  and  hope  wonld  break 
up  in  the  summer.  But  then  the  ship  would  have  neoessarily  to  leare 
ila  station  without  our  beiug  able  to  conjecture  when  and  whither,  »«, 
in  fact,  it  turned  out  at  last.  Besides  this,  in  midsummer,  all  travelling 
on  the  marine  igetields  was  extremely  diffioult.  Through  the  action  of 
the  solar  rays,  cumbined  with  that  of  the  marine  waters  surging  up 
from  below,  the  Hoes  became  so  thoroughly  decomposed  that  even  inj 
December  one  sank  at  every  step  up  to  the  waist  aud  even  highwJ^ 
Hu  that  wliatevur  pro(;ress  could  be  made  at  that  time  with  laden  sloighi 
over  the  ice  stood  in  no  kind  of  relation  to  the  toil  and  labour  spent  o 
it.  In  this  respect  the  relatiotis  wore  essentially  different  on  the  lai 
ice,  where  is  lacking  the  atroogly  decomposing  action  of  the  marilM 
water  intruding  from  below. 

Aud,  in  fact,  the  ico  looked  as  if  it  might  break  up  at  an  early  date. 
Throughout  the  whole  winter  wo  had  noticed  the  ice  constantly  floating 
and  drifting  at  a  distance  of  from  0  to  In  miles  to  the  north  and  within 
less  than  i  miles  east  of  the  station.  On  Se^itember  10,  19u2,  the  day 
before  our  starting  on  a  month's  sleighing  escursiou,  the  great  pack 
which  we  had  observed  nearly  4  miles  to  the  oast  began  suddenly  and 
without  any  very  perceptible  reason  to  drift  away  to  the  north,  and  on 
the  same  day  i.>OU  metres  to  the  west  of  the  ship  a  fissure  opened  where 
the  very  pack  in  which  we  lay  began  to  break  up.  Under  theae  c 
stances,  we  could  no  longer  have  any  great  confidence  in  the  atabilil 
of  the  position  then  occupied  by  us. 

The  difBculties  of  the  sleighing  excursions  in  the  colder  a< 
the  year  were  not  light.     Specially  hard  work  was  the  long  observatio 
of  the  instruments  while  taking  meaeuriug  records  on  the  inland  io 
since  here  we  had  still  to  face  both  a  temperature  of  from  20"  to  30'  C, 
below  freezing-point  and  persistent  high  winds.    Easier  was  the  forw 
motion  with  the  sleighs,  although  oven  here  great  physical  efforts  v 
needed. 

The  sleighing  journeys,  which  occupied  us  altogether  five  months, 
had  for  their  objective  the  seaboard,  the  ice-free  Oauttberij,  which  we 
there  discovered,  and  long  Boientifio  operations  in  its  vioioity.     It  wonld 
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doDl>LleGE  bave  beeu  possible  to  pntih  from  the  Gaumhcrg  over  the  inland 
iue  southwards  Id  any  oiue,  it  was  easier  tbau  tbo  luDg  stretub  of  46 
miles  from  oar  winter  station  to  the  Gautabery.  But  little  was  to  be 
ex])«cted  from  such  a  joarney.  It  was  improbable,  if  uot  ho{>eleBB  to 
eipeot,  that  we  should  again  come  upon  ice-froe  laud  io  the  direction  of 
the  south.  Thiit  we  could  infer,  not  only  from  the  extensive  prospects 
ranimaoded  by  the  Gauttbenj  and  by  the  captive  balloon,  but  also  from 
_  tbe  whole  aspect  of  the  inlaud  ice,  which  suggested  the  notion  of  bonnd- 
B  space  and  monotony.  The  same  conolubion  was  above  all  indicated 
f  the  winds,  which  blew  from  the  inland  ice,  and  by  their  Fiihn 
roperties  pointed  at  a  far-ieaching,  unifurmly  ice-capped  hiriterUnd. 


Tku  we  had  nothing  to  expeot  from  the  interior  beyond  a  long  journey 
iret  nujform  nndulating  ice,  such  ua  we  bad  already  seen  on  the  coast, 
"iibont,  however,  being  able  to  arrange  for  serious  observations. 

During  our  Hleighing  trips  records  were  taken  of  the  phenomena  of 
notion  presented  by  the  inland  ice ;  the  characters  of  a  real  littoral 
fenna  in  the  south  polar  region  were  compared  with  those  in  the  Gaiaa 
band  in  the  smooth  waters  ;  so  also  the  climatic  phenomena  immediately 
"B  the  coast  with  those  further  out  on  the  open  sea.  Efforts  were  made 
'o  aecertain  whether  the  oaaillations  of  the  terrestrial  magnetic  forces 
cloie  to  tetra  firniii  difl'ered  from  thoae  at  depths  of  over  400  metres,  as 
"ley  had  been  for  the  first  time  studied  from  this  point  of  view  at  our 
*ialer  station.     Stones  were  collected;  lichens  and  mosses  were  also 
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found ;  the  nesting-plaooa  discovered  of  one  of  the  two  species  of  stormy  1 
petrels  in  the  Auutral  glaujal  sea ;  perhapB,  also,  information  wai  J 
obtained  of  a  south  polar  InBect.  In  a  word,  many  interesting  fi 
wore  brought  to  light,  amply  rewarding  the  great  expenditure  of  fiv«| 
months'  time  and  efforta  on  these  sleighing  exoursiona. 

With  our  daily  work  and  oooupationa  about  the  station,  the  winter 
passed  quickly  enough  ;  the  early  spring  even  quicker  with  its  sleighing 
exQursions.     Then  came  summer  with  its  long  days,  its  abundant  light, 
and  oocasionally  also  a  little  welcome  warmth.     On  ten  days  of  tho  j 
year  the  atmospheric  temperature  rose  for  a  short  time  above  the  frees- ■ 
ing-poiut.     Bat  where  the  sun  shone  it  was  even  oppressively  warm^ 
eyes   and  skin  suEfered    from   the  fulness  of  the    light,  and  reiinire 
continuous  protection.      Those  who  neglected  such  shelter  had  to  8< 
medical  treatment  for  snow -blindness  or  for  blisters  on  the  face, ' 
ospooially  on  the  lips. 

December  was  the  warmest  month.  In  January  it  was  aires 
colder,  and  the  pools  on  the  glacial  surfaces  were  again  frosen  c 
Thus  January  was  the  mouth  of  expectation  for  onr  release,  whioll 
most  of  HS  already  began  to  despair  of,  owing  to  the  steady  falling 
off  of  all  indications  of  summer.  Now,  also,  we  wore  busy  with  the 
new  plans  for  the  contingency  of  our  release  buing  deferred.  Amongst 
these  prejiarationB  was  a  rough  rubble  track  which  we  had  laid  down 
for  over  a  mile  across  the  ice  to  the  position  of  the  Gaiit»  in  a  line 
with  her  bow,  the  object  being  to  hasten  the  melting  of  the  ioe  by 
the  dark  rubble  and  its  greater  absorption  of  heat  in  the  sun. 
Other  expedients  were  blasting  operations  (which,  however,  had  no 
great  results,  thanks  to  the  immense  thickness  of  the  ice),  and  also^ 
the  release  of  the  G(it««  from  its  winter  quarters  by  means  of  i 
saws  fi  metres  long. 

All  these  efforts,  however,  could  but  confirm  the  impression  I 
everything  we  might  contribute  to  our  release  was  as  nothing  to 
what  had  really  to  be  done.  If  we  were  to  be  liberated,  natnre 
herself  would  have  to  re-open  the  gates  which  she  had  closed.  The 
rubble  track  alone  had  actually  melted  to  a  broad  waterway,  although 
even  this  was  at  most  but  2  metres  deep,  whereas  the  ioe  to  be 
broken  up  had  an  average  thickness  of  from  5  to  t>  metres,  and  our 
waterway  was  again  frozen  over  in  January. 

But  suddenly,  on  January  30,  1903,  the  whole  situation  was 
materially  changed,  for  the  icebergs  which  had  closely  encoinpasaed 
us  now  began  to  drift  away  northwards.  Three  days  later  they  ■were 
followed  by  the  pack-Ice  in  which  we  lay,  without,  however,  breaking 
up,  and  as  it  was  2^  miles  long  and  over  a  mile  wide,  it  was  unable  to 
got  through  the  barrier  of  still  immovable  icebergs.  With  it  wo 
drifted  to  and  fro  round  about  the  place  whore  we  had  wintered.  Then 
suddenly,  on  February  8,  cume  our  deliverance,     On   the  morning  of 
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that  day  we  noticed  a  movement  in  the  sea  amid  the  floe-ioe;   this 

movement  inoreased  daring  the  day,  and  here  the  ioe  suddenly  broke 

in  two  at  3.15  in  the  afternoon.     The  cleavage  took  plaoe  along  the 

line  where  we  had  laid  down  the  rough  track,  and  on  which  the  ice 

had  thofl  been  weakened.     Now  all  was  free ;  the  boilers  had  for  days 

been  heated  with  penguins;  all  articles  lying  about  on  the  ioe  were 

n^dly  got  on  board ;  after  a  three  hours'  struggle  the  fissures  were 

wide  enough  for  the  Oauss,  and  about  7  o'clock  in  the  evening  we  were 

•Ue,  with  three  hearty  cheers,  to  leave  the  site  of  our  winter  quarters. 

Meanwhile  an  east  wind  had  sprung  up,  like  that  which  a  year 

bdbre  had  held  us  fast  to  the  same  place,  and,  as  on  that  occasion, 

in  the  course  of  the  evening  it  developed  to  a  snowstorm,  which  again 

immediately  closed  the  newly  formed  rifts  where  we  had  just  found 

ddiverance. 

On  the  further  vicissitudes  of  the  expedition  a  few  words  will 
Riffioe.  For  exactly  two  months,  to  April  8,  1903,  our  straggle  with 
tlM  ice  was  maintained.  My  plan  was  to  continue  our  westerly  course 
as  long  as  possible  in  the  later  season  of  the  year,  and  then  seek  out 
s  new  winter  station,  in  order  to  pass  a  second  winter  in  another 
loodity,  and  in  the  following  spring  extend  our  route  still  further 
•long  the  coast.  Now,  however,  it  fell  out  as  I  had  anticipated  from 
the  character  of  the  navigation.  North  of  the  iceberg  shoals  in  deep 
water  we  were  again  and  again  closed  in  by  the  ice  drifting  in  the 
diiection  from  south  to  north,  and  thus  carried  northwards  to  the  open 
let,  where  we  for  the  first  time  again  found  ourselves  on  March  16, 
ld03.  Although  the  season  was  already  far  advanced,  I  still  wanted  to 
fliake  a  new  attempt.  We  therefore  directed  our  course  at  first  along 
the  outer  edge  of  the  floe-ice,  and  then  seized  the  first  oppportunity 
to  again  push  south,  in  order,  if  possible,  again  to  reach  the  coast, 
ttd  there  pass  the  winter  in  a  new  district.  At  first  fortune  favoured 
u,  and  about  10°  west  of  our  previous  winter  station  we  once  more 
mehed  65^*5  S.  lat.  But  here  the  new  ice  proved  so  thick  that  we 
wwe  no  longer  able  to  break  through  it,  and  therefore  did  not  again 
umA  the  coast.  On  the  other  hand,  the  condition  of  this  ice  was 
ittwhera  firm  enough  to  afford  a  site  for  a  winter  station.  What  we 
kid  unwiUingly  obtained  from  the  snowstorm  the  previous  year  now 
biffled  all  our  efforts.  We  wanted  to  get  blocked  at  various  points 
i&  the  ioe ;  but  everything  was  again  broken  up  by  the  next  storm, 
iriuch  bore  us  with  the  current  northwards  to  the  open  sea.  In  this 
ittpeot  our  experiences  differed  essentially  from  those  of  earlier  expedi- 
tiona.  For  these  earlier  expeditions  no  longer  entered  the  ice  at  such  a 
Ute  season  of  the  year,  fearing  to  get  ice-bound  for  the  winter,  whereas 
we  entered  it  for  this  very  purpose,  but  failed  in  our  object,  because  we 
•gain  and  again  drifted  away  to  the  north. 

After  repeated  essays  extending  over  two  months,  it  became  evident 
No.  IL — August,  1904.]  l 
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that  we  Bhonld  ueither  tiad  a  suitable    wiuter  statioD,  eince,  owing 
to  the  young  ioe,  wo  could  no  longer  push  forward  to  the  still  and 
shallow  waters  off  the  coast,  nor  jet  bo  able,  on  the  other  hand, 
extend  the  coast  voyage  any  further,  since  the  young  ice  was  alreadfl 
too  atrong,  while  the  period  of  work  was  too  short  owing  to  the  iD-l 
oteasing  darkness.     I  therefore  decided  to  leave  the  ice,  and  this  t 
place  on  April  9,  1903,  after  another  storm  had  ouoe  mora  deprived  n 
of  any  halting-place. 

The  rt'siills  of  tlie  cA-peditioit  cannot  be  comprehensively  Burveyed 
until  the  whule  material  and  the  copious  collections,  all  of  which  have 
been  brought  back  in  good  oondition,  get  worked  up  and  made  accessible. 
It  may,  however,  be  already  affirmed  that  the  Gaiun  Expedition  aohievod 
everything  in  the  region  assigned  to  it  that  it  was  possible  to  achien 
in  the  time  available.  It  has  discovered  a  new  laud,  and  therebjl 
cleared  np  an  old  contested  question  regarding  the  nature  and  extent 
of  the  Antarctic  continent  for  over  ten  degrees  of  longitude,  certain^ 
for  about  half  of  the  debated  region  between  Knox  and  Kemp's  Landi, 
and  perhaps  also  for  the  whole.  At  least,  for  the  actual  determination 
of  the  westerly  tract,  ol>servatious  are  now  at  hand  by  which  light 
may  be  shed  on  the  specified  question.  An  important  factor  is  thi 
steep  fall  of  the  land  down  to  a  deep  sea  discovered  by  us ;  importasl 
aluo,  is  the  structure  of  the  land,  which  consists  of  old  crystalline  rocksi 
lastly,  it  is  important  to  find  that  this  margin  of  the  continent  i 
ocoupied  by  a  votcauio  formation  whose  lavas  oontain  molten  gneiaU 
which  have  been  forced  up  with  them  from  the  bed-rook. 

The  inland  ice  covering  the  continent    presents   a   picture  of  oil 
former  Ice  Age,  and  is  undoubtedly  the  vastest  glacial  area  now  e 
ing.      Yet  it  was  still  more  extensive  in  former  times,  as  shown  1 
traces  on  the  Gauasberg. 

To  this  continent  were  directed  our  operations,  which  endeavoured 
to  study  all  the  phenomena  presented  by  it.  Id  the  biologioal  field, 
these  studies  ranged  with  I'rof.  Dr.  Vanhijffeu  from  the  large  marine 
mammals  and  the  docks  of  rare  birds  on  the  suaboard,  through  the 
nuTuerous  species  of  the  smaller  marine  fauna  to  the  bacteria  which 
Dr.  Gaitert  was  able  to  detect,  if  not  in  the  glacial  sea  itself,  at  least 
in  itu  organisms,  as  well  as  in  the  rookeries  of  tho  stormy  petrels  oq  the 
Gausslwrg,  and  iu  its  few  lichens  and  mosseij.  On  the  physical  side, 
our  observations  extended  from  Dr.  I'hilippi's  studies  of  the  Gaussberg 
lavas  and  of  the  continental  boulders  borne  to  great  distances  by  the 
ice,  through  tho  numerous  properties  of  the  glacial  sea  and  of  tho 
glacial  formations  by  myself,  up  to  determinations  of  the  force  of  gravityt 
and  to  Dr.  Bidlingmaier's  determinations  of  the  most  delicate  oscilla- 
tions of  the  terrestrial  magnetic  forces,  both  in  their  normal  periodioi^ 
and  iu  their  stormy  perturbations,  such  as  are  displayed  especial 
during  the  appearance  of  the  southern  auroras. 
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But  should  any  one  doubt  that  we  there  lived  and  worked  in  a  new 
region  on  the  fringe  of  the  south  p^lar  continent,  Gonvlotion  will  be 
kSorded  by  the  climate.  In  the  north  we  bad  left  behind  ua  the  zone 
of  west  winds  and  oroBBod  a  trough  of  low  barometrio  preBBure,  remaiit- 
ing  on  ita  Bonthern  Blope,  where  the  preBsure  again  risea  to  a  matimum 
SYer  the  continent.  Hence  the  prevalence  of  the  easterly  winds,  whJoh 
iweep  down  from  the  south  over  the  vast  uniform  and  but  Blightly 
inclined  surfaces  of  the  inland  ioo,  and  appear  on  the  seaboard  as 
(wterly,  Fithn-like  gales. 

These  gales  impart  to  the  south  polar  region  lis  cJniracter  ami  it» 
Uniix ;  l)y  their  frequency  and  uniformity  they  reveal  the  immensity 
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ud  the  homogeneoaB  nature  of  those  A.utarotio  lands.  Their  northern 
Wafinea  may  have  some  importance  for  practical  naBlyation  whenever 
iWe  is  a  question  of  circumnavigating  the  zone  of  the  Austral  west 
winda. 

Bat  in  my  opinion  the  aim  and  results  of  an  expedition  are  not  to 
^  weighed  by  particular  scientific  and  nautical  determinations,  how- 
B>w  interesting  iu  themselvee,  and  however  stimulating  they  may 
Mturaliy  again  prove  in  individual  oases.  More  important  is  the  main 
cuioome,  the  fact  that  in  the  expedition  are  focusaed  the  most  diverse 
fotuea  and  efforta  in  order  to  teat  their  value  when  combined  for  some 
new  undertaking  in  vast  unknown  regions.  In  this  respect  the  nautical 
ud  teohnioul   experiences  undergone   by  our  noble  craft  are  no  less 
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valnitble  Uiao  the  fresh  tritimpbs  of  ioduBtry  which  have  placed  at 
our  service  uiHtrumeDts,  proridious,  articles  of  sport  aod  dress,  and  Ui«  J 
thousand  other   objects  supplied   by  the  outfitters,  or   oyea  than   th»  J 
tnethods  of  science  itself  adopted  in  our  opecfttiona. 

These  wore  conducted  id  a.  now  sphere  of  aotion,  where  i 
could  tell  how  matters  would  turn  out  under  absolutely  unkuown 
OOnditioDs.  Many  things  might  miscarry  when  the  ship  was  shattered 
or  the  instiumentri  went  wrung,  and  the  energies  of  the  expeditiou  had 
then  to  be  directed  more  towards  the  preaervation  of  life  and  replacing 
the  lost  materiala,  efforts  which  merely  yield  negative  reeiilts.  But 
when  an  expedition  happily  returns,  when  it  has  succeeded  in  carry- 
ing out  its  plans  and  utilizing  its  appliances,  and  whoa  in  ita  new  ■ 
Burronndings  it  has  been  able  to  modify  in  the  right  direction  the  | 
principles  of  its  being  based  on  home  experiences,  then  is  obtained  a 
series  of  positive  results  which  may  one  day  perhaps  be  able  to  enlarge 
even  our  own  views.  Such  efforts  are  the  goal  of  all  expeditions  ii 
wider  sense,  and  should  the  future  show  that  our  operationtj  yielded 
good  results  in  this  respect  too,  then  our  purpose  a 
achieved;  then  will  the  newly  discovered  Kaiser  Wilhelms  II.  Land, J 
with  the  new  knowledge  yielded  by  it,  become  a  foundation  for  freakfl 
triuoiphB  even  in  the  hrtme  land. 


Bercre  the  reading  of  ihe  paper,  ilie  Cliairmao,  Sir  Taos.  Holdicb,  Vioe-Predidont, 
Eud:  Dr.  Drygalaki,  who  to-oigbt  is  to  give  ub  an  account  of  the  German  exjwditiuD 
to  the  Antarctic  ItOi^ionB,  is,  I  believe,  appearing  here,  favouring  us  with  hia  preaence, 
for  the  first  time.  He  is,  uU  Ibe  saoie,  an  old  friend  to  British  geographers.  He 
is  well  knuwQ  Tor  bia  researches  amoogst  the  glaciers  of  Qrecnlaud,  and  perhaps 
even  better  known  to  a  certain  section  of  gougraphere,  Ihuue  who  have  bad 
with  geodetic  science  in  India,  by  the  cbservatiooa  which  he  baa  made,  and  Ibe 
CDrreB|iODdenoe  which  lias  ensued  between  Indian  surveyors  aud  those  acientiata 
in  Germany  who  have  interested  themselves  in  tbe  aame  subject.  I  think  I 
not  go  further  in  intrixlucing  him  lu  you.  We  al[  welcome  him  here  to-night 
the  representative  of  an  expedition  which  in  many  respects  baa  been  working  with 
our  own  in  Antarctic  Kegiuns,aad  I  have  no  doubt  that  you  are  impatient  to  hi 
&om  him  an  account  of  bia  own  proceedingu.  1  will  now  ask  hitn 
paper  on  the  Qerman  Antarctic  Expedition. 

After  the  reading  of  tbe  paper,  the  C«41hman  said ;  There  are  Hcveral  gentiemsB 
here  to-night  who  can  add  Co  the  interest  of  the  meeting  by  making  a  few  remarks 
on  the  very  interesting  paper  which  we  base  just  heiird  read  hy  Ur.  Drygalski. 
Ferhapa  Sir  John  Murray,  whose  name  laust  be  well  known  in  connection  with  the 
Challeni/cr  ExpL-dition,  will  favour  us  with  a.  Tew  remarks. 

Sic  JuHK  MuKBAV :  I  have  listened  with  very  great  nud  very  |>eculiar  pleasure 
to  this  interesting  account  of  the  work  uf  the  German  Aniarctic  Expedition,  which 
has  been  ta  beautiluUy  and  interestingly  illustrated.  The  peculiar  pleasure  I  have 
bad  in  listening  to  the  lecture  is  largely  derived  from  the  fact  that  the  ffutwg  baa 
folluwed  in  the  track  of  the  VhulhnyeT,  not  only  on  I'osiesdiuQ  island  and  on 
Ke^uelen,  but  aleo  in  that  t>art  of  the  Antarctic,  where  slie  waa  frosen  in  for  the 
winter,  aud  where  a  most  imiiortant  part  of  our  labours  t^k  place.     We  of  tha 
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Challenger  Expedition  6rmly  believed,  although  we  could  not  touch  ice  with 

onr  anprotected  ship,  that  with  our  dredges  we  were  able  to  see  more  of  the 

Antarctic  continent  than  even  those  who  ventured  with  sledges  upon  the  snows  of 

that  continent,  because  in  our  dredges  we  dragged  up  frsgments  of  that  continent 

in  very  great  numbers,  and  the  minute  study  of  the  detrital  matter  associated  with 

them  distinctly  showed  to  us  that,  in  the  most  southerly  point  we  reached,  we  were 

not  very  far  from  the  Antarctic  continent.    We,  of  course,  could  not  state  in  miles 

what  distance  we  were  from  the  continent,  but  the  gradual  increase  in  bulk  of  these 

fragments  showed  us  that  when  we  were  sounding  in  1900  fathoms  and  1200 

lithoms  we  were  not  very  far  fh>m  the  continent.    Prof.  Drygalski  has  told  me 

that  be  believee  that  had  we  tried  at  our  most  southerly  point  we  should  probably 

have  got  soundings  on  to  that  continental  shelf  on  which  the  QauM  spent  her 

winter.    We  believed,  before  the  QausM  started,  it  would  be  very  difficult  indeed 

for  her  to  find  a  harbour  in  that  region.    I  for  one  wss  always  opposed  more  or 

less  to  the  views  of  Prof.  Neumeyer,  that  there  existed  anything  like  a  warm 

cnrreDt  running  Fouth  in  this  direction,  although  it  was  shown  on  German  maps, 

etc.    They  have  proved  by  their  work  that  this  continent  exists  where  we  pre- 

&trd  it  would  be  found,  although  we  thought  there  could  be  no  possibility  of 

finding  a  harbour.    I  cannot  help  thinking  it  was  a  most  fortunate  circumstance 

that  enabled  the  QnuM  to  get  into  the  position  she  did,  for  Prof.  Drygalski 

hia  just  told  us  they  were  not  very  far  from  that  portion  of  the  sea  where  the 

iee  was  continnsUy  in  motion,  and  I  cannot  help  thinking  she  must  have  got 

into  a  sort   of  bay.      Now,  ss  a  nsturalist,  I  do  not  think  any  scientific  man 

eoald  have  wished  a  better  position  for  a  ship  than  that  which  the  Gauss,  by 

a  fortunate  circumstance  or  by  chance,  secured,  because  there  she  was  right  on 

the  shelf,  the   exposed  shelf  of  this   Antarctic  continent,  and  I  look  forward 

with  very  peculiar  interest  indeed  to  the  results  of  the  work  of  the  dredge  in 

two  or  three  hundred  fathoms  of  water  off  that  continent,  and  to  the  report  on 

the  numerous  things  collected  there.    I  also  look  forward  with  very  great  interest 

to  an  aoconnt  of  the  motions  of  the  ice.    I  should  like  to  know  if  the  tides  there 

first  went  in  one  direction  and  then  in  another,  or  if  there  wss  always  a  current  in 

one  direction.    The  fact  that  naturalists  have  been  making  observations  in  that 

Hi  (lt  a  fiill  twelvemonth  ought  to  be  of  the  utmost  importance  to  the  scientific  man 

h  interpreting  the  phenomena  of  the  Antarctic.    I  cannot  do  otherwise  than  to 

extend  to  Prof.  Drygalski,  to  his  comrades,  and  to  the  German  people,  our  very 

hMrtieat  congratulations  upon  the  success  which  has  attended  the  labours  of  this 

•speditioD.    There  was  one  other  point  which  was  mentioned,  sppannUy  in- 

dteitally :  the  fact  that  fifty  scientific  men  are  at  present  hard  at  work  upon  these 

esDsetioDB;  this  seems  to  show  us  it  will  not  be  long  before  we  get  the  results 

if  this  expedition  for  purposes  of  speculation  and  for  further  investigation.    I  was 

other  interested,  and  perhaps  some  of  you  might  not  have  noted  the  point,  when 

Br.  Drygalski  said  they  heated  the  boilers  with  penguins.    I  have  slways  main- 

tibed  that  the  penguin  was  the  most  important  animal  of  the  Antarctic.    I  suppose 

thej  took  the  skins  off,  and  then  they  put  the  skins  with  the  abundant  oil  into 

ike  fomaco  and  burnt  them.    And  when  he  said  they  preferred  the  light  of  the 

piDgaina,  I  suppose  he  meant  they  boiled  down  their  fat  and  burnt  the  oil  in  their 

hoops.    There  were  many  other  points  which  were  extremely  interesting  to  me, 

tnd  npon  which  it  would  be  interesting  to  have  Prof.  Drygalski^s  further  views. 

I  mutt  once  more  express  the  entire  satisfaction  that  it  hss  given  to  me,  and  I 

tbfaik  the  account  we  have  received  of  this  most  excellent  piece  of  work  will  give 

complete  satisfaction  to  the  British  people  as  well  as  to  the  German .    The  Qauss 

Iw  performed  her  part  of  this  great  international  investigation  with  singular 

looceis. 
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Sir  Lewis  Beaumont  :  I  think  we  must  all  be  united  in  our  desire  to  g^re  Prof. 
Drygalski  a  very  large  meed  of  praise  for  the  way  in  which  the  lecture  has  been 
delivered,  for  it  has  been  delivered  with  a  great  deal  of  spirit  and  originality,  and 
the  remarks  which  accompanied  the  illustrations  certainly  were  extremely  amusing. 
There  is  no  doubt  that  the  work  that  has  been  done,  conridering  that  the  expedi- 
tion did  not  reach  those  very  high  latitudes  which  it  is  always  the  object  and  aim 
of  Arctic  explorations  to  reach,  is  remarkable,  and  I  think  that  the  photographs 
which  illustrated  the  lecture  are  also  extremely  interesting  and  very  descriptive  of 
the  work  done  by  the  expedition.  I  am  not  speaking  as  a  scientific  man,  but  I 
am  speaking  as  one  who  has  had  the  privilege  of  being  in  the  Arctic  Regions,  and 
I  can  say  that  I  sympathize  with  and  add  my  congratulations  to  those  of  Sir 
John  Murray  as  appreciative  of  the  great  and  important  work  which  the  Qerman 
Expedition  has  done. 

Mr.  J.  Y.  Buchanan  :  I  do  not  think  that  I  can  add  much  to  what  my  old 
colleague  Sir  John  Murray  has  said,  except  to  emphasise  his  remarks  about  the 
importance  of  the  expedition  which  was  commanded  by  Prof.  Drygalski.  I,  in 
common  with  Sir  John  Murray,  listened  with  the  very  greatest  interest  to  the 
thorough  exposition  which  Dr.  Drygalski  has  given  of  the  circumstances  and  of 
the  conditions  he  witnessed  during  his  long  stay  there.  I  have  no  doubt  Dr. 
Drygalski  was  at  first  disappointed  at  the  position  in  which  his  ship  became  fixed, 
but  for  scientific  purposes  it  was  probably  as  advantageous  as  could  be  wished. 
It  would  be  interesting  to  know  if,  notwithstanding  the  very  great  difficulties  whidi 
must  have  stood  in  the  way,  Dr.  Drygalski  had  been  able  to  carry  out,  on  the  inland 
ice  of  the  Antarctic  continent,  investigations  similar  to  those  that  are  so  well 
known  in  connection  with  his  name  in  Greenland.  At  this  time  of  the  evening  I 
will  not  keep  you  by  making  any  further  remarks,  but  I  simply  wish  to  add 
my  testimony  to  the  great  value  of  the  work  done  by  the  (German  Antarctio 
Expedition. 

Sir  Albert  Markham  :  I  came  here  this  evening  for  the  purpose  of  listening 
to  the  very  interesting  piper  that  Dr.  Drygalski  has  given  us,  and  not  with  any 
intention  of  taking  part  in  the  discussion  which  I  wu  aware  would  ensue.  But  as 
the  Chairman  has  kindly  invited  me  to  say  a  few  words,  I  will,  as  one  who  has  had 
some  experience  in  ptilar  exploration,  and  is  therefore  in  a  better  poution  to  realise 
the  difficulties  incidental  to  ice-navigation,  and  can  appreciate  the  way  in  which 
those  difficulties  are  surmounted  and  overcome,  add  my  congratulations  to  those  of 
Sir  John  ^^lurray.  Sir  Lewis  Beaumont,  and  Mr.  Buchanan  to  Dr.  Drygalski,  on  bis 
safe  return  to  his  own  country,  for  the  good  work  he  has  accomplished  in  the 
Antarctic  Regions,  and  also  express  the  pleasure  that  we  all  feel  in  welcoming  him 
here  to-night.  In  spite  of  many  obstacles,  such  as  Dr.  Drygalski  has  detuled  to 
us  to-night— obstacles  due  to  severe  climatic  conditions,  to  dense  fogs,  to  forioos 
gales  of  wind  which  are  always,  in  polar  regions,  accompanied  by  blinding  snowdrifts, 
— in  spite  of  all  those  obstacles,  he  has  brought  his  ship,  the  Gauts,  back  again  with 
valuable  and  important  geographical  and  scientific  information.  The  Antarctic 
campaign,  which  started  some  four  years  ago,  has  now  practically  come  to  an  end. 
It  was  not  very  long  ago  that  we  had  the  privilege  of  welcoming  Prof.  Nordenski5ld, 
who  was  the  leader  of  the  Swedish  Antarctic  Expedition :  this  evening  we  have 
the  honour  and  the  pleasure  of  according  a  welccnue  to  Dr.  Drygalski,  the  leader 
of  the  German  Exj^itioo,  and  you  will  all  remember  that  not  very  long  ago,  on 
iioiHl  Friday  morning,  the  news  was  flashed  across  from  the  Antipodes  infionin* 
ing  us  of  the  safe  arrival  of  our  own  Antarctic  E^cpedition.  the  Diseovefy^  in  New 
SiWaland,  and  1  am  sun*  I  am  only  voicing  your  feelings  and  the  feelings  of  every 
Fellow  of  the  Utn^al  ireographical  S'xiety  when  I  say  we  are  looking  forward  in  a 
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Terj  short  time  to  offer  such  a  welcome  to  Commander  Scott  and  his  gallant  com- 
panions when  they  return  to  England,  as  they  all  so  richly  deserve. 

Captain  Cbbak  :  I  am  afraid  1  have  not  very  much  to  add  to  what  has  already 
been  said.  I  would,  however,  refer  to  tbe  magnetic  observations  made  during 
the  expedition.  We  are  looking  forward  with  great  interest  to  the  examination  of 
the  observations  that  have  been  made,  and  from  what  I  bave  heard  from  members 
of  our  own  expedition  and  what  I  have  heard  to-night,  I  believe  a  most  valuable 
ooDtribution  to  magnetic  science  is  assured.  I  will  say  no  more,  but  will  conclude 
By  remarks  by  reminding  the  members  that  in  both  expeditions  the  differential 
dhaervations  were  made  with  instruments  designed  by  Prof.  Eschenbagen,  of  Berlin, 
md  it  is  with  sincere  regret  that  1  learn  that  he  is  no  longer  alive  to  see  the  results 
of  his  work. 

Dr.  H.  R.  Mill  :  There  is  nothing  that  I  can  profitably  add  beyond  expressing 
my  own  personal  feeling  of  hearty  congratulations  to  my  friend  Prof,  von  Drygalski 
for  this  most  admirable  exposition  of  the  preliminary  results  of  bis  expedition.  I 
should  like  to  have  heard  a  great  deal  more  about  the  meteorological  conditions, 
as  I  understand  that  in  that  department  also  ho  has  done  excellent  work,  and  in 
due  time  we  shall  receive  the  full  report.  There  seems  to  be  no  doubt  that  this 
expedition  has  confirmed  what  so  many  previous  expeditions  suggested — that  there 
is  practically  a  continuous  coast- line  running  from  Victoria  Land  to  a  great  distance 
westward,  almost  as  far  as  the  meridian  of  the  Cape  of  Good  Hope.  This  and  many 
other  results  will  come  out  more  clearly  when  the  full  report  of  the  expedition  is 
pretented  to  us,  and  it  is  most  gratifying  and  characteristic  of  the  thoroughness 
with  which  German  scientific  work  is  done  that  so  many  specialists  are  already 
bosy  in  compiling  and  discussing  the  data  collected  by  the  expedition. 

The  Chairman  :  As  good  geographers,  we  are  all  of  us  more  or  less  acquainted 
with  the  progress  of  discovery  at  both  ends  of  tbe  world,  both  in  the  Arctic  and 
the  Antarctic  Regions.     But  there  is  a  particular  feature  about  the  present  ex- 
pedition to  the  Antarctic  which  has  not  distinguished  those  which  have  gone  before 
it.    The  key-note  of  these'  expeditions  has  been  combined  international  action. 
How,  we  welcome  such  international  action  for  a  great  many  reasons.    For  one 
thing,  it  most  certainly  points  conclusively  to  the  final  elucidation  of  the  unsolved 
pfoblems  that  may  still  exist  at  both  ends  of  the  world.    We  shall  arrive  at  those 
mnltfl  more  quickly,  more  accurately,  more  satisfactorily,  no  doubt,  by  the  com- 
lined  scientific  research  of  nations  generally  than  we  could  possibly  do  by  our  own 
Uiridaal  efforts  as  a  country.    There  may  still  possibly  be  some  Hhadow  of  a 
lonbi  resting  over  that  great  Antarctic  continent.     We  do  not  know  exactly 
vWiher  it  is  one  great  continuous  land,  or  whether  it  may  be  more  or  less  an 
■ddpelago,  a  collection  of  large  islands  intersected  by  narrow  straits  and  inlets  such 
IS  we  find  in  lands  further  north  from  the  Antarctic — in  Patagonia,  for  instance. 
Btt  whatever  doubt  there  may  be  about  it  will  certainly  be  overcome ;  we  shall 
knofw  folly  what  the  physiography  of  those  regions  is.    But  one  thing  there  can 
W  no  doabt  about,  and  that  is  about  the  energy  and  the  ability  which  has  directed 
this  expedition,  and  which  has  led  to  such  great  results  and  such  high  achieve- 
ments.   We  welcome  Dr.  Drygalski  as  a  brother  geographer,  and  especially  as  a 
geographer  who  represents  in  a  high  degree  the  scientific  character  of  the  German 
nation.    When  we  think  of  the  extraordinary  difficulties  that  he  had  to  contend 
with,  those  long  Antarctic  nights,  the  darkness,  not  of  hours  but  of  continuous 
^jtf  the  ship  isolated  amidst  the  ice  with  nothing  but  the  weird  ice-shapes  all 
aroood  it,  and  a  silence  such  as  might  almost  be  felt  covering  the  whole  of  the  vast 
ioe  area  around ;  when  we  think,  moreover,  of  those  most  unappetizing-looking 
^  on  which  they  had  to  live,  for  my  part  I  cannot  but  recall  the  sentiment 
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which  was  exprcFsed  by  the  American  ambassador  lately  in  this  hall,  when  Captain 
Peary  was  narrating  similar  experiences,  when  he  said  he  was  so  ^(LtA  he  was  not 
there.  HoweTer,  while  speaking  of  the  advantages  of  combined  action  on  the  part 
of  many  nations  in  such  disooveries  as  these,  we  ought  not  altogether  to  forget 
what  our  friends  in  the  Argentine  Goremment  have  done  for  us.  About  this  time 
last  year  it  was  my  luck  to  visit  the  magnetic  station  which  they  had  formed,  not 
exactly  on  Staten  island,  but  on  an  island  called  New  Tear's  island,  an  island  to 
the  north  of  Staten  island,  which  I  conceive  to  be  most  important  in  oonneotion 
with  the  observations  which  will  be  taken  by  all  those  expeditions  working  in  the 
Antarctic  seas.  Not  only  that,  but  we  must  remember  that  when  the  Swedish 
Expedition  was  reduced  to  the  last  extremity,  it  was  our  friends  the  Argentioes 
who  sent  a  ship  down,  found  out  where  they  were,  and  brought  them  safely  back. 
Well,  we  congratulate  Dr.  Drygalski  on  the  success  of  the  achievements  which  he 
has  secured  partly  by  his  own  skill  and  his  well-known  ability  as  a  sdentisti 
partly  by  the  loyal  co-operation  of  those  who  served  with  him.  I  am  sure  you 
will  join  me  in  thanking  him  most  cordially  for  his  kindness  in  coming  here  to- 
night and  in  telling  us  all  about  it. 

Dr.  Dbyoalbki  :  I  thank  you  in  the  name  of  all  my  companions  for  the  interest 
and  the  hearty  welcome  we  have  met  with  in  England.  It  has  been  a  very  great 
pleasure  for  us  to  co-operate  with  the  other  nations,  with  England,  the  Argentine 
Republic,  and  Sweden,  in  the  Antarctic  Regions,  and  in  such  an  unknown  region 
as  we  have  in  the  Antarctic,  such  international  co-operation  is  in  the  highest  degree 
desirable.  The  region  is  too  large  to  be  satisfactorily  dealt  with  by  one  expedition, 
and  every  observation  which  is  made  has  more  value  when  it  can  be  compared  with 
similar  observations  made  simultaneously  elsewhere.  The  great  point  in  the  present 
state  of  Antarctic  research  is  that  different  nations  have  been  working  in  oo-operation 
at  the  same  time.  In  answer  to  the  remarks  made  by  Mr.  Buchanan,  I.may  say  that 
from  the  winter  quarters  of  the  Oauss  we  could  reach  the  coast  and  the  Gaussbei^^ 
and  we  could  make  all  requisite  observations  on  the  movements  of  the  ice  and  their 
relation  to  ice-physics  in  the  same  manner  as  I  did  in  Greenland  ten  years  agow 
Moreover,  the  situation  of  the  German  Antarctic  station  bad  the  great  advantage 
of  being  close  to  the  sea,  that  is  to  say  on  the  sea-ice  itself,  and  so,  besides  the 
work  on  the  land-ice,  we  could  easily  conduct  our  operations  in  the  sea,  our 
dredgiogs  and  soundings,  and  the  bacteriological  work,  at  the  same  time.  In  this 
way  we  also  came  to  a  knowledge  of  the  land  which  is  covered  with  ice.  I  am 
not  aware  that  precisely  similar  observations  have  ever  been  made  before,  that  is  to 
say,  that  a  knowledge  has  ever  been  gained  of  the  magnetic  forces,  the  tides,  the 
force  of  gravity,  the  meteorological  and  other  phenomena,  at  a  fixed  station  over  a 
sea  200  fathoms  deep,  with  simultaneous  observations  of  the  same  phenomena,  for 
purposes  of  comparison,  on  a  mainland  coast  4G  miles  distant  therefrom.  Again 
I  thank  you  all  for  the  interest  and  the  kindness  we  have  found  here  in  England, 
and  I  will  conclude  my  remarks  with  the  expression  of  my  great  pleasure  that  the 
Discover  1/  has  now  returned  to  Now  Zealand,  and  I  may  at  the  same  time  express 
the  hope  that  in  the  autumn  of  this  year  Commander  Scott  will  reach  his  home- 
land with  a  harvest  of  rich  achievements. 
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A  PIONEER  JOURNEY  IN  ANGOLA.* 

By  Captain  BOYD  A.  CUNINGHAME. 

The  main  objects  of  the  expedition  whose  results  are  here  set  down 
an  examination  of  the  interior  of  the  province  of  Angola  from  the 
at  Lobito  bayf — a  fine  natural  dock  some  25  miles  to  the 
north  of  the  port  of  Benguella — up  to  a  point  as  near  the  present 
ewtem  boundary  of  the  province  as  could  be  reached  while  the  season 
wiB  favonrable,  taking  as  the  general  line  of  direction  the  junction 
of  the  southern  border  of  the  Congo  State  with  the  northern  border  of 
North- West  Bhodesia.  The  most  easterly  point  actually  reached  was 
a  spot  some  50  miles  east  of  the  Kwanza  river,  where  the  highland 
belt  sinks  to  a  low  depression. 

Both  the  outward  and  return  routes  covered  dififerent  ground,  and 
included  a  triangular  traverse  of  the  littoral  and  mountain  belts  of 
the  province,  having  a  point  (Eakonda)  on  the  plateau  some  200 
miles  inland  from  Benguella  as  the  apex,  the  ports  of  Benguella 
and  Mossamedes  forming  the  extremities  of  the  base.  In  addition,  I 
also  made  a  journey  into  the  southern  part  of  the  province,  in  order  to 
obtain  cattle,  from  Lobango  to  IIuil]a,Cbibia,  and  due  east  to  the  Kuuene 
river ;  thence  due  south  down  the  west  bank  of  that  river  to  Humbo, 
returning  to  Chibia  in  a  north-westerly  direction  vid  Ediva  and  Gambos. 
There  being  no  settlements  of  the  first  importance  in  the  interior, 
the  expedition  did  not  attempt  to  fix  the  exact  positions  of  Portuguese 
military  stations  and  native  villages,  few  of  which  are  permanent,  as 
changes  of  site  are  of  frequent  occurrence.  But  all  other  geographical, 
as  well  as  geological,  economic,  and  social  points  of  value  were  noted 
ii  being  of  greater  importance  to  the  matter  in  hand. 

The  physical  features  of  the  province  of  Angola  may  be  broadly 
apportioned  from  north  to  south  into  four  distinctive  belts,  running 
Mrth-east  and  south-west.  The  coast  belt  varies  in  width  from  150 
■lies  inland  I  at  Loanda  to  40  or  50  miles  at  Benguella  or  Mossa- 
■eiee,  and  is  a  sparsely  watered,  sterile  region.  Where  water  appears 
b  any  quantity,  it  is  charged  with  mineral  deposits  and  highly  im- 
pregnated with  sulphur  :  its  constant  use  by  man  and  beast  is  not  only 
tmpalatable,  but  involves  some  risk  to  health.  Benguella  itself,  how- 
ler, possesses  a  capital  water-supply  drawn  from  the  Cavaco  river. 
The  carrier-path  follows  the  course  of  this  river  for  40  miles,  and  a 
efficient  supply  of  water  is  obtainable  thereon,  though  the  river  is 


•  Read  at  the  Royal  Geographical  Society,  February  22, 1904.  This  paper  has 
^  written  with  the  co-operation  of  Mr.  J.  Withers  Gill,  f.ilg.s.    Map,  p.  248. 

t  Lohito  hay,  notorious  in  tlie  days  of  the  slave  trade  as  tlie  then  unsuspected  port 
of  embarkation  of  slaves,  while  British  cruisers  were  watching  Itonguella  and  Novo 
BedoDdo,  has  a  depth  of  water  sufficient  to  float  large  ships,  which  could  unload  close 
in  shore  oflf  the  western  arm. 
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a  sand-riyer  in  the  dr^"  seasons.  This  belt  is  enervating,  relaxing, 
and  malarious;  intensely  hot  in  the  wet  season;  but  the  average 
maximnm  temperature  at  midday  in  the  dry  season  is  70^  Fahr.,  whilst 
at  night  it  falls  sometimes  as  low  as  58°  Fahr.  The  great  heat  of 
the  day  is  tempered  on  the  coast  by  an  almost  constant  sea-breeze, 
which  generally  dies  down  at  sunset.  The  coast  bears  an  evil  reputa- 
tion for  unhealthinees,  not  wholly  undeserved ;  but  this  oould  be  con- 
siderably ameliorated  by  intelligent  attention  to  the  simplest  sanitary 
regulations,  and  to  the  ordinary  provisions  for  the  control  and  segrega- 
tion of  the  native  population,  floating  and  permanent.  Both  of  these 
common-sense  precautions  are  entirely  neglected. 

The  mountain  belt,  which  extends  for  about  100  miles  further  inland, 
is  the  belt  of  luxuriant  vegetation,  of  forests  of  lofty  hard-wood  trees, 
of  fertile  wooded  valleys,  and  of  fairly  abundant  water.  The  rivers, 
however,  are  sand  rivers,  and  water  is  only  to  be  obtained  in  the  dry 
season  by  digging.  Its  characteristic  features  are  its  wildness  and 
rnggedness. 

From  this  the  traveller  climbs  to  the  plateau  or  highland  heU* 
which  extends  from  the  Congo  in  the  north  to  Humpata  in  the 
south,  and  has  an  altitude  varying  from  4000  to  6000  feet.  Here  the 
character  of  the  country  is  undulating  veld  and  prairie,  and  extensive 
well- watered,  treeless  plains.  It  is  the  home  of  vast  populations  of 
blacks,  the  haunt  of  such  game  as  the  rinderpest  has  spared,  and  the 
source  of  all  the  agricultural  produce  of  the  province.  Its  eastern 
boundary  is  some  70  miles  east  of  the  Ewanza  river.  Climatically,  it 
is  healthy  and  invigorating,  and  <*  a  white  man's  country."  The  varia- 
tion in  temperature  throughout  the  year  is  comparatively  slight,  the 
maximum  at  midday  lying  between  72'^  Fahr.  and  59°  Fahr.;  the 
minimum  morning  temperature  on  the  plateau  lying  between  50° 
Fahr.  and  59^  Fahr.,  while  in  the  river  valleys  at  the  same  hour  it 
falls  as  low  as  41°  Fahr.  to  43""  Fahr.  The  anopheles  mosquito  occurs 
rarely  here,  and  most  generally  in  the  vicinity  of  rivers.  Malarial 
fever  could,  consequently,  be  easily  controlled  by  an  intelligent  white 
population.  Indeed,  the  missionaries  resident  in  this  belt  report  their 
own  staff  practically  free  of  malaria,  though  it  is  for  obvious  reasons 
more  prevalent  among  the  travelling  Boers  and  Portuguese  traders, 
who  contract  it  in  the  lower-lying  belts. 

The  character  of  the  fourth  belt  east  of  the  Kwanza  and  up  to  the 


♦  Tlic  following  table  of  altitudes  will  make  the  extent  of  the  rise  clearer : — 
57  miles  out  of  Bengaella  the  altitude  was  1350  feet. 
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ntltttean  of  North-West  Rhodesia,  nliioh  waji  not  visited  by  the  ex- 
lition,  is  generally  thut  of  an  inland  depreBsion  formed  by  the  bcteiiis 
f  the  KftBsai  aod  npper  Zambezi.  For  some  180  miles  eastward  from 
B  western  iKjundar^-,  in  the  direction  of  the  Portngneee  poat  of  Mochio, 
it  is  known  as  the  "  hnngry  "  oonntry.  To  all  appearances  this  qnali- 
ficfttion  is  not  due  to  eiceptionol  povprty  of  natnral  reeonroes,  for  it 
n  a  level,  well-watered,  well -timbered,  and  beautifDl  tract  of  conntry, 


^»ifll  a  good  soil.  It  is  "hungry  "  in  the  sense  that  it  ia  entirely  un- 
I  inhabited,  and  no  food-supplies  are  procurable.  For  some  hitherto 
I  infftthomed  reason,  it  in  a  country  tabooed.  The  niitive  explanation  is 
I  IW  "a  king's  curse  rests  upon  it,"  This  "hungry"  country  oeases 
e  '20  miles  west  of  Mochioo.  Thenoe  for  some  200  miles  eastward  to 
NsEt  Candnndo  and  the  upper  Zambezi  the  country  is  low-lying,  un- 
iiwlthy,  and  swampy  in  many  places,  but  elaewhere  well  wooded  and 
g^flrally  densely  populated.  It  ia  well  drained  by  numerous  streams 
"id  tight  larger  rivers,  all  running  sonth.  Amongst  the  latter  are  the 
I'l^Dft,  Lumessi,  Mfua,  and  Lufua. 
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Kakonda,  a  tradiDg  settlement  some  200  miles  from  Benguella, 
formed  the  apex  of  the  triangle  previously  referred  to,  and  was  onr 
starting-point  for  the  interior,  and  the  objective  of  our  return  journey. 
The  country  along  the  sides  of  the  triangle,  from  Benguella  and  Mossa* 
medes  respectively,  to  Kakonda  is  fairly  well  known  and  frequently 
traversed  by  traders  and  by  the  handful  of  Boers  who  trekked  into 
Angola  in  1880.*  The  whole  of  the  transport  of  the  country,  such  as 
it  is,  is  in  the  hands  of  the  latter.  It  has,  moreover,  been  described  by 
Serpa  Pinto  and  Capello  and  Ivens  amongst  comparatively  recent 
geographers,  though  our  Benguella-Eakonda  route  was  more  direct 
than  theirs,  which  took  a  southerly  bend  through  Dombe  and  the 
country  of  the  Eillenges,  thence  northward  to  Kakonda,  forming 
roughly  the  segment  of  a  circle  of  which  our  route  was  an  arc.  As 
this  portion  of  Angola,  therefore,  is  fairly  well  known,  my  observations 
may  more  profitably  be  confined  to  tbo  journey  inland  from  Kakonda 
and  back,  where  new  ground  was  broken,!  and  to  the  journey  to 
the  southern  portion  in  quest  of  oxen.  They  will  more  conveniently 
fall  into  the  four  divisions  of  (1)  the  journey  north-east  to  Bihd; 
(2)  the  turn  south  to  the  Kissalonga  river;  (3)  the  turn  west  to 
Kakonda ;  and  (4)  the  southern  journey  to  Ediva  and  Garabos. 

Quitting  Kakonda  on  June  12,  1903,  we  arrived  at  Chisambe,  a 
distance  (registered  by  cyclometer)  of  255  miles,  on  July  17,  having 
followed  throughout  the  traders*  waggon  road,  roughly  prospecting 
the  country  for  some  distance  on  both  sides  of  the  road.  This  road, 
which  has  permanently  been  converted  into  a  waggon  track  by  Boer 
transport  riders,  runs  some  way  to  the  north  of  the  carrier  track 
followed  by  Serpa  Pinto  and  Capello  and  Ivens.  Chisambe  is  in  the 
Portuguese  district  of  Bihe,  of  which  Fort  l^elmonte  (210  miles  from 
Kakonda)  is  the  official  centre.  Belmonte  recalls  the  name  of  Silva 
Porto,  well  known  to  geographers  as  the  merchant-traveller  of  the 
Bih6  and  Tiunda  districts  of  Angola,  whose  employes  crossed  Africa 
in  1854  and  met  Livingstone,  and  whose  help  and  hospitality  to 
subsequent  travellers  up  to  the  days  of  Cameron  and  Capello  and  Ivens 
is  memorable.  The  wliole  district  is  thickly  populated  with  natives, 
whoso  principal  occupation  outside  their  kraals  is  that  of  "  carrying," 
or  travelling  for  their  headmen,  to  distant  Tiunda,  the  Kassai  region, 
and  Barotaeland,  in  search  of  wax,  rubber,  and  boys  to  fill  gaps  in  the 

*  A  graphic  description  of  tliis  trek  wa8  given  to  us  by  one  of  tho  partioipatora. 
Two  hundred  and  fifty  waggons  left  tho  TranavaiU  via  Kliania's  country  and  I^ake 
\p:ami,  entering  Angola  by  the  Humb^  dibtriot.  The  trek  lasted  fiTo  years,  and 
encounterod  diBasters  innunacrablc.  Tho  liocra  arrived  in  Angola,  having  lost  250  of 
th(?ir  people  iind  some  0000  cattle. 

t  Serpa  Pinto's  route  from  Kakonda  to  Biho  was  more  southerly  than  can. 
(^animm's  journey  to  HengucUa  took  him  morn  to  tlio  north,  as  he  approached  Ben- 
guella through  tho  mountainous  rcjrionof  Bjiilun<lo  l)y  the  rarricrs'  path.  The  waggon 
road  approaches  IJ»'n£cn<dla  in  a  more  dire<^t  lino. 
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ranks  of  «ervtcae9,*all  of  which  find  their  wajeventaally  to  the  ooast  port&t 
The  story  has  often  heen  told,  and  it  loses  nothing  in  the  telling  when 
repeated  round  the  camp  fires  by  those  bom  romancers,  the  African 
negroes,  how  Bih^,  the  mighty  hunter  from  beyond  Humb^,  came  into 
the  country  with  many  foUowerd,  and,  falling  in  love  with  the  beautiful 
daughter  of  the  reigning  chief,  carried  her  o£f  in  the  good  old  style 
of  '^  those  shall  take  who  have  the  power,"  and  then  quietly  took 
over  the  country  with  his  bride.  His  followers  copied  so  amiable  an 
onunple,  and  mated  also  with  the  women  of  the  country.  The  roving 
dispoBition  of  the  Bihenos  is  thus  accounted  for  as  a  trait  inherited 
film  their  wandering  forefathers.  From  this  disposition  has  arisen 
their  unique  attitude  towards  the  trade  of  the  province. 

The  district  of  Bihe  has  always  been  the  entreimi  for  the  time  being 
of  the  staple  trade  of  the  country.  Products  are  collected  by  these 
enterprising  travellers  from  regions  at  a  distance  quoted  as  fabulous 
by  their  more  timid  neighbours.  In  the  days  of  the  slave  trade  it  was 
the  great  entrepSt  of  the  multitudes  of  slaves  shipped  from  Benguella; 
and  the  importation  amongst  them  of  strange  tongues  due  to  this  fact 
ia  probably  the  reason  why  the  evidence  of  language  is  weak  in  support 
of  the  evidence  of  traditioa  as  to  the  origin  of  the  tribe  given  above. 
Nowadays  the  fact  remains  that  a  considerable  portion  of  the  total 
eiports  of  Dative  produce  from  Beuguella  is  obtained  by  the  Bihenos, 
who  act  as  intermediaries  between  the  natives  of  the  rubber-producing 
districts  of  the  Congo  basin  aud  the  European  trading  houses.  The 
joumeyB  they  make  are  extensive  enough  to  be  remarkable,  and  they 
frequently  extend  over  considerable  periods  of  time.  These  journeys, 
commencing  in  undisciplined  raids  for  slaves,  have  gradually,  by  the 
lotion  of  economic  laws,  aud  under  the  direction  of  white  traders,  been 
ifitematized  into  their  present  extensive  commercial  ventures. 


*  A  system  of  indentured  labour  recognized  by  the  8tate.  Tlie  serdcaes  are 
Hfistered  by  their  proprietors,  who  havu  a  call  on  their  earnings  if  they  work 
he  other  people. 

t  The  exports  of  mbbor  from  Benguella  for  ten  ycurii  have  been — 

Kilos. 


1893 

•  •« 

1,340,300 

18U4 

•  •  • 

1,153,000 

181)5 

•  ft  • 

1,306,000 

1896 

•  •  • 

l,60r),800 

1897 

«  •  « 

1,683,247 

1898 

•  •  • 

2,246,431 

1899 

•  •  • 

1,882,201 

1900 

•  •  • 

1,228,995 

1901 

•  •  • 

1,271,645 

1902 

•  •  • 

504,843  (decrease  <lue  to  a  PortugucBo 
punitive    expedition    to    the 
interior.) 

1903 

•  •  • 

•  •  • 

658,069  (for  five  months  only  to  end  of 

■ 

May.) 
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The  male  population  not  being  stay-at-homee  or  fond  of  manual 
labour,  there  is,  nevertheless,  a  very  large  area  of  ground  under 
cultivation  by  the  native  women,  mealies  and  manioc  being  the 
principal  crops.  Water  is  plentiful,  and  the  soil  is  light  and  sandy 
except  in  the  '*  marambas  "  and  on  the  Burro-Burro  plain,  where  it  is 
black  and  peaty.  The  two  latter  are  striking  features  in  the  journey. 
Marambas  are  the  springs  rising  near  the  summits  of  the  high  belts,  and 
draining  off  from  the  spongy  soil  into  larger  marambas,  which  eventually 
become  rivers.  This  is  a  strongly  marked  characteristic  of  the  elevated 
country'-  along  which  our  route  ran.  The  road  leaves  the  low  wooded 
scrub  and  passes  into  an  open  space  aptly  comparable  to  a  snipe  bog, 
having  a  stream  of  clear  water,  sometimes  15  feet  in  depth  and  only 
a  foot  wide,  running  in  the  middle.  They  are  the  hetenoires  of  a  waggon 
traveller,  as  they  mean  usually  some  50  yards  of  bog  to  be  traversed, 
which  it  is  necessary  to  ''  corduroy,"  before  the  sponginess  diaappean 
and  the  low  scrub  begins  again.  The  Burro-Burro  is  a  long  treeleflt 
plain,  28]^  miles  long  and  from  12  to  15  miles  broad,  entered  by  the  road 
some  180  miles  distant  from  Kakonda.  The  sources  of  the  Eunene  And 
Kubango  rivers  are  in  the  Burro-Burro.  Six  rivers  in  all  were  croaad 
in  this  section  of  the  journey,  viz.  Kwando,  Kwima,  Kunhngamniifc 
Kutato,  and  Kokema.  All  were  Hewing  south  to  the  Kunene  ik 
Eubango.  The  road  therefore  follows  the  divide,  the  highest  altitiids 
recorded  being  6080  feet  at  a  point  150  miles  from  Elakonda,  the 
lowest  5260  feet  at  Kunhugamwa  river.  Both  the  Kwando  and  Kim- 
hugamua  are  at  least  40  feet  wide  at  the  crossing,  and  the  depth  of 
water  at  the  date  of  crossing  (June)  was  not  under  10  feet.  The  others 
were  very  roughly  bridged  with  logs. 

Granite,  continued  throughout  the  mountain  belt,  formed  the  country 
rock  for  some  distance  past  Kakouda.  Bed  sandstone  hiUs  appeared 
near  the  Kwima  river,  and  continued  at  intervals,  all  showing  strong 
impregnations  of  copper.  Float  quartz  was  very  general,  also  beds  of 
limoiiite,  up  to  the  Kokema  river,  when  indications  of  felspar,  diorite, 
and  basalt  appeared.  North-eastward  from  Ghisamba  a  flying  geological 
survey  was  made  up  to  Ondulu,  which  lies  in  a  basin  of  calcareous  rook 
showing  frequent  heavy  outcrops  of  iron.  This  basin  is  some  6  to  6 
miles  in  diameter,  and  has  at  its  south-western  and  north-eastern  comers 
high  peaks  composed  almost  entirely  of  iron  ore ;  and  at  its  north- 
western corner  an  occurrouco  of  geysers  or  hot  springs,  with  sinter  beds, 
somewhat  similar  to  those  north  of  Victoria  falls  of  the  Zambezi. 

From  Chisambe  the  expedition  turned  south  towards  the  Kissa- 
longa  river,  whence  it  was  proposed  to  cut  a  new  track  westerly  as 
the  crow  flies  back  to  Kakonda.  Starting  on  July  17,  and  taking 
twu  days  to  cross  the  Kwito  river,  which  is  some  30  feet  broad  and 
6  to  10  feet  deep,  flowing  between  high  sandy  banks,  we  reaohed 
on  July   28  the  Kokema  river.     This  was  fully   180  feet  wide  and 
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,0  feet  deep,  with  a.  cuiTeat  flowing  lazily  by  flat  sandy  banks,  and 
ig  numerous  lagoons  and  swam^is.  thickly  fringed  with  reeds. 
tbo  aotith  bank  of  ihe  river  at  the  point  of  oroseing  is  the  large 
Guido,  peopled  by  the  G-angaellaa,  or  "  Stammerara,"  thus 
from  their  pecnliarly  jerky  mannei  of  speech,  which  is 
ibtlesB  partly  due  to  the  artificial  gap  made  in  the  upper  tow  of 
r  front  teeth.  Nearly  all  the  active  portion  of  the  population 
absent  at  the  date  nf  our  visit  in  the  rubber-producing  districts, 
irmous  tracts  of  land  were  under  meali©  and  manioc  cultivation. 
I  timber,  which  had  hitherto  been  soft-wood  scrub,  useless  but 
firewood,  was,  at  our   ontepun    at  Luma  on  August    14,  some   tjf 


A*  Guest  we  bud  seen  in  Angola,     Here  the  trees  were    60   feet  in 
Ugbt  and  12  inches  in  diameter. 

Travelling  south  between  the  Kissalonga  and  Kwan^a,  the  daily 
inkt  averaged  only  2  miles,  a  road  having  to  be  out  through  dense 
Vtod  scrub.  Forty  tuiled  south  of  Gandg,  at  the  source  of  the  Kamunui 
nier,  is  another  largo  kraal,  Mnvuudu.  This  was  the  largest  kraal 
in  the  country,  its  rin^  fence  of  sycamuro  trees  being  ijuite  1^ 
in  circamference,  and  its  population  falling  little  short  uf  ;iOOO. 
Fnm  here  I  made  a  flying  journey  in  a  south-easterly  direction  to 
inA  and  examine  the  Kwanza  river.  After  travelling  about  1 1  miles 
I  atniok  the  river,  and  exploited  35  miles  to  the  east  of  it,  and  tO 
miles  along  the  banks  both  north  and  south.  From  a  point  of  vantage 
1  conld  see  fully  20  miles  further  oast  than  where  I  halted,  and  observed 
10  oliauge  in  the  character  of  the  country,  its  similarity  in  all  respects 
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to  that  through  which  my  party  had  been  passing  being  maintained. 
From  native  reports,  I  gathered  that  the  depression  of  the  sand-veld 
commenced  about  70  miles  east  of  the  river.  The  Ewanza  where  I 
crossed  was  about  20  yards  wide,  with  hard  sandy  banks,  the  water 
being  from  10  to  12  feet  in  depth,  and  the  current  mnniog  strong.* 
It  was  full  of  crocodiles. 

On  August  17  I  returned  to  Muvundo,  and  shifted  the  homeward 
course  south-west  by  west  in  fulfilment  of  the  intention  to  cut  a  road 
straight  back  to  Eakonda,  which  was  hit  successfully  on  September  29. 

The  rivers  crossed  during  the  first  part  of  this  journey  were  the 
little  Eissalonga,  the  Eissalonga,  and  the  Eunde.  The  first  named 
is  a  tributary  of  the  second,  and  all  three  flow  into  the  Eokema.  The 
sources  of  all  these  rivers  are  given  erroneously  on  existing  maps.  They 
all  drain  northward  into  the  Ewanza.  The  next  in  succession  was  the 
Eakuchi,  which  is  the  first  of  the  big  rivers  running  south  to  the 
Eubango;  then  at  intervals  of  12  miles,  running  parallel  to  each  other 
and  separated  by  high  belts,  are  the  Euchi,  Eutato,  and  Eubango.  The 
Eakuchi,  across  which  we  were  only  able  to  make  a  passable  drift  by 
the  aid  of  dynamite,  was  40  feet  broad  and  from  8  to  10  feet  deep,  with 
hard  sandy  banks  lined  and  flanked  with  enormous  granite  bouldeni 
The  Euchi  was  60  feet  wide  and  12  feet  deep,  with  perpendionlar  htjAM 
of  hard  sand  some  10  feet  in  height.  It  broadens  out  into  marsh  and 
small  lagoons,  and  is  doubtless  an  imposing  stream  when  in  flood.  We 
crossed  the  Eutato  at  a  point  where  there  were  rapids  of  great  beauty. 
The  drift  had  a  dangerous  look,  but  was  successfully  negotiated.  It 
wau  50  feet  wide,  and  from  8  to  10  feet  deep  in  the  still  water.  The 
rapids  were  running  very  swiftly  through  huge  granite  boulders.  The 
Eubango,  which  was  84  feet  wide  and  some  6  feet  in  depth,  had  a 
swift  current  running  between  steep  eandy  banks.  It  also  opens  oat 
into  swamps  and  lagoons,  thickly  fringed  with  high  reeds.  Forty-five 
miles  further  on  the  Kuneno,  the  most  beautiful  of  all  the  Angola 
rivers,  was  crossed.  It  was  80  feet  wide,  8  to  10  feet  deep,  with  high 
sandy  banks  8  feet  high.  The  current  is  swift,  and  the  many  granite 
boulders  iti  its  hard  sandy  bed  form  numerous  rapids.  On  the  east 
bank  of  the  Euneno  at  Koloiko,  a  range  of  sandstone  hills  (altitude 
5095  feet),  in  which  considerable  quantities  of  conglomerate  were 
observed,  was  traversed.  The  Liamengo,  the  Calae,  the  Ewando,  and 
Kulapi  were  also  crossed  on  our  return  journey  to  Eakonda. 

It  is  worth  mentioning  here  that  I  was  told  by  a  white  settler,  but 
was  not  able  to  verify  his  interesting  statement,  that  there  were  the 


*  Serpa  rinto  must  liuvc  croMcd  thu  Kwanzu  some  milon  to  the80utli:of  this  point; 
( 'i4>cllo  and  Ivcdh  a  little  further  north.  The  disparity  between  the  breadth  of  the 
river  au  reported  by  them  rospeetively  and  hero  registered  was  doubtless  due  to  the 
season,  my  visit  occurring  at  the  height  of  tho  dry  seuson. 
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iJiu  of  a  fortresB-like  building  of  nomortared  graaits  blocks  ia  the 

eighbotirhood  of  our  second  da^'a  Irek  from  the  Eubango.     It  remains 

9  more  forttmato  traveller  to  find  and  examine  theee  relics,  and 

mpare  them  with  the  well-known  "  anoieut  ruins"  of  Rhodesia.     It 

LwDuld  be  a  discoTery  of  startling  interest  fchouM  anything  similar  bo 

f  fonnd  so  far  west. 

Geologi(ally,  the  country  traversed  on  this  retnrn  route  was   far 
interesting  than  on  the  ontward  journey,  and  on  this  acooant  it 


01  Not)  ELLA   KuMAN,   .- 


I  ii  dtterving  of  further  examination,  eepeoially  the  high  ground  east 

|»t  the  Kunone,  where  large  ontcropa  of  auriferous  banket  were  found. 

jitry  was  still  densely  populated,  toiue  of  the  kraals  ooutaining 

b  3000  inha1>itauts.    A  very  pioturosi^ne  netting  is  given  lo  the 

W\)y  the  general  oustom  of  plauting  a  fence  of  graceful  sycamore 

»  (einehotina)  round  the  entire  collection  of  huts. 

The    principal    tribes   east   of    the    Ivunene    are    the   Ganguellas, 

'Dmibis,  and  Luenas— all  timid,  friendly,  and  pleasant  people.     They 

til..  II.-AUQI'ST,  1904.]  M 
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were  most  hoapitalile  to  the  expedition,  and  exhibited  no  warliko 
tendenoiea.  SevAral  of  the  kraals  Tiaited  were  peopled  entirely  hy 
blacksmitliB  working  the  abundant  ironatotie.*  It  ia  a  notable  fact 
thftt  apprentices  are  eent  from  great  distances  to  these  "  smithy  kraals  " 
to  be  tangbt  the  art  of  working  that  metal.  It  wne  distinotive  of  thoM 
kraals  that  the  huts  were  shaped  exactly  like  a  megaphone.  No 
variation  from  the  often-described  tools  and  plant  of  similar  artificers 
in  other  parts  of  Central  Africa  was  apparent.  These  people  own  s 
few  catlle,  which  they  procure  from  liarotseland.  They  wear  larger 
loin  cloths  than  other  tribes.  They  are  a  friendly,  industriouB,  and 
peaceful  race.  Their  kraals  live  harmoniously  with  each  other,  frequently 
owning  a  mealie  garden  in  oommon.  Their  territory  extends  from  the 
Ewanza  to  the  Kubango.  It  was  up  to  this  limit  that  their  head  chief 
Chavana,  whose  kraal  is  at  Ocbisaya  on  the  Kaknchi  river,  gave  iis  safe 
oondiict.  In  faot,  his  representatives  accompanied  us  sometimes  in  a 
body  sufficiently  numerous  to  turn  onr  prosaic  caravan  into  a  trinmpbal 
progress,  A  hundred  singing  and  dancing  natives  would  precede  the 
waggons,  to  professedly  point  out  the  best  road,  to  command  in  the  namo 
of  their  over-lord  presents  at  the  villages  passed  <■«  route,  and  to  perfoira 
many  kindly  services,  sometimes  oeefal,  sometimes  embarrassing.  Everj 
detail  of  our  daily  existence  excited  boundless  interest.  Handreds  of 
pairs  of  eyes  intently  watched  my  ablutions,  the  interest  bscoming 
breathless  at  the  shaving  and  tooth -brushing  stages  thereof.  And  on 
one  occasion  quite  500  natives  sat  round  our  break  fast- tables.  We 
lived  literally  "  in  the  public  eye."  It  was  at  this  portion  of  th©  tour 
I  became  a  practised  adept  at  receiving  deputations,  and  realized 
what  hard  work  it  entails.  The  primitive  simplicity  of  these  people 
may  be  gathered  from  the  following  episode,  which  occurred  on  thfl 
Kokema  river.  An  old  native  harangued  us  loudly,  as  follows, 
apccch  which  doubtless  lost  none  of  its  point  in  passing  through  the 
interpreter's  brain,  but  it  is  taken  down  as  literally  as  posaible,  and 
not  intentionally  modelled  upon  the  Hebrew  prophets: — 

"  Who  are  these  people  ?  They  are  more  than  men.  Nothing' 
daunts  them  or  hinders  their  progress.  Kivers  they  cross  with  extra- 
ordinary ease  and  speed.  Through  thick  bush  they  travel  as  rapidly 
a$  in  open  country.  Fish  in  the  river  thoy  slay  as  many  as  they  desii«. 
Birds  flying  swiftly  and  high  in  the  heavens  are  not  safe  from  them. 
They  roam  the  veld  as  fearlessly  as  the  lion ;  they  crash  through  it 
like  the  elephant.     What  nation  are  they  of?    Who  are  they 
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'  The  ironstono  eommnTi  lo  tbis  dielrit<t  U  n  ferrnglnons  Mngloi 


«  oeniontitig  Bmall  wator-norD  quarU  pebbles.    After  long  expoaoro,  irimn  tl^ 
quuris  pcbbba  liuvo  beou  irsBbed  oat  bj  denodnlion,  Ibe  ore  ia  black  and  oiDdor-Uke  ' 
in  itiipramnm).    Il  i«  nn  oro  yerf  comitionly  osod  by  nalireB  for  Bincititig,  m  U  oontaiiu 
aa  iippivciablc  qusntitj  of  >ilie«.  uliicii,  fonuinf;  a  flux,  makes  il  eogilv  fnsible  and 
tuMj  worked  bj  th*ir  primitivo  metboda. 
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From  the  GangnellaH  country  come  large  qnantities  of  the  nitber 
Ihat  is  clasBed  at  Bengnolla  as  "  seoonit  quality."     It  is  gathered  from 
be  root-ancker  of  a  creeper,  probably  a  liandolphia. 

Brief  mention  may  bo  made  of  the  game  soen  or  procured  by  the 
■pedition.     The  country  being  thickly  populated,  this  was  never  very 
lentifnl,  but,  on  the  other  hand,  we  were  never  at  any  time  short  of 
rash  meat.     It  is  comprised  in  the  following  list,  viz.  lion,  elephant, 
(yens,  jackal,  buffalo,  leoi»ard,  eland,  roan  antelope,  water-buck,  blue 
lLcl6be«ste,letcliwe,  reed-bnck,  oribi,  duiker,  ateinbok,  blauwbok,  bush- 
»ek,  hippopotamiia,  spring-buck,  kudu,  zebra,  wild  pig,  and  wild  dog. 
iRie  fish  alEO  caught  were  the  African  yellow  fish,  barbel,  crooodile  Sih  , 

kA  a  species  of  bream.    The  latter  lives  in  the  "  runs,"  and  is  natnral 
Hit  beet  «ating. 

Turning  now  to  the  journey  taken  through  the  southern  portion 
Angola  in  search  of  oattlo,  it  is  intoroating  from  its  striking  contra 
it  the  physical  charaoterietice  of  tho  country  and  people  to  those  ju 
Jwciibed,    Mossamedes  was  the  port  where  the  expedition  disembark 
•lid  fitted    out    for    Lobango.      The   country  between    that   port   a 
Uibango,  with  its  long  weary  stretch  of  ■'  thirst  land,"  calls  for  lit 
mention.      Amongst  others,  it  has  been   traversed  and  described 
Cipello  and  Ivena  in  their  journey  in  1884  to  the  Zambezi. 

North  of  Lobango  the  general  character  of  the  country  is  hard-wo 
fcrnl)  and  what  is  known  in  South  Africa  as  "sour  veld."     South 
Lobango  lies  the  cattle  country,  which  is  low-lying  and  covered  w 
sweet  grass  and  thorn  bush.     The  route  taken  was  from  Lobango 
'te  PortngueBe  trading  settlement  of  Chibia,  thence  due  east  to 
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EaknloTar  river  (called  by  the  Boers  "  Honing  "  river  on  aooount  of  the 
Bweet  graas  abund&nt  there),  following  the  conrae  of  the  Cbipungo 
river  to  Lneeke  on  the  Ennene,  where  the  Kwe  river  enters  the  latter. 
Thence  I  travelled  south  along  the  west  bank  of  the  Kuaene,  following 
B  track  once  before  travelled  by  a  Fortugueee  waggon-owner.  Not 
withont  miigtvingB  as  to  the  roBult,  I  passed  through  the  Mnli 
country,  into  which  neither  Boer  nor  Fortngneee  will  now  ventaro, 
and  paid  a  visit  to  Dongnlia,  its  chief  kraal,  where  the  king  Hangart 
resides.  This  potentate  has  a  most  evil  reputation,  and  the  whites 
aompnloiisly  avoid  coming  into  contact  with  him,  as  he  is  crediled  with 
contributing  to  the  disappearance  of  several  travelling  parties.  His 
aptitude  for  removing  obstacles  of  this  nature  and  appropriating  their 
property  was  unpleasantly  impressed  on  me  before  my  visit,  The 
Mnlondo  people  are  a  wild,  independent,  and  warlike  race.  They  hSve 
thrice  routed  Portngtiese  expeditions  sent  against  them.  They  acknow- 
ledge the  suzerainty  of  Olulu,  the  king  of  the  Ewinhamas,  the  great 
raiding  tribe  of  the  province,  who  are  entirely  independent  and  have 
never  been  subdned. 

I  was  the  first  Englishman  Hangars  had  ever  seen.     He  was  com- 
plimentary enough  to  inform  me,  at  the  close  of  our  interview,  that 
he  could  easily  see  that  I  was  a  very  great  man — "  as  great  a  man 
himself."     This  tribute  was  not  spontanooas,  but  the  more  gratifyiai 
in  that  it  was  called  forth  by  the  ahiefs  admiration,  not  only  for 
Btndiously  independent  and  dignified  attitude  I  took  care  to  maiol 
but  also  for  the  punctilious  respect  for  my  own  eusoeptibilities  thai 
had  exacted  from  the  gentleman  himself.    We  parted  good  friends,  es- 
changing  presents,  Hangara  receiving  a  bottle  of  whisky  and  a  Brjri 
and  May  match-box.  which  he  reciprocated  with  a  nioe  cow  and  call 
A  considerable    portion  of  the  Mulondo  country  is  covered  with  an' 
enormously  thick  elephant  thorn  scrub. 

From  Dongulla  I  went  southward  to  Kiteve,  still  following  tha 
course  of  the  Kunene.  Kiteve  occupies  a  position  as  malarious  as  it 
is  picturesque  on  the  banks  of  the  Kunene,  at  the  edge  of  the  swamps, 
which  are  bore  about  1^  miles  wide.  It  contains  a  Portuguese  fort 
which  has  been  ungarrisoned  for  fifteen  years.t  The  inhabitants  of 
the  country  had  been  decimated  by  small-pox  at  the  time  of  my  visit. 
Thence,  still  travelling  in  a  southerly  direction,  I  reached  Humbe, 
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•  So  railed  from  the  ahiindiuiM  of  the  nmlondo  fruit.  It  ii  about  the  «i(e  of  a 
uricket-bitU,  with  a  hard  gieun  Bhell,  wLioli  rontaing  einrlet  pipe  liltp  n  ponesTaDate, 
and  it  growB  on  trees  about  20  feel  Ligh.  Seipn  Pinio  leoorda  &  aimilar  fruit  noder 
the  oame  of  •■  mapole  "  as  beioK  comnion  in  tlie  Gaugaellaa  couotrf,  hnl  we  taw  none 

t  Oapello  and  Iveua  liidtcd  Quileve  in  Jone,  ISSt.  aud  roporied  that  there  n 
then.'  a  insl  buililing  whieh  had  been  for  some  yean  in  tbe  ocoopaUon  of  a  PortaguM 
liiobaU;  a  trader. 
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■rkere  there  is  a  Portuguese  fort  and  a  trading  store.  Humbe  ia 
^toated  a  short  ilistance  from  the  bunks  of  the  Knnene,  uear  the  point 
wh«Te  the  Kakulovar  enters  the  latter.  Hambe  was  the  most  southerly 
point  re&ohed.  It  ia  intenaely  hot.  Tho  natives  are  a  very  fine  type, 
b«ing  bard  wuikera,  good  fighters,  and  having  a  demeanour  which  can 
\»  fittingly  deacrilied  as  gentleisanlike.  From  Humbe  I  turned  north- 
west along  the  right  bank  uf  the  Kakulovar,  through  the  oonutry  of  the 
Ombaujas,  who  are  another  turbulent  race.  These  people  are  very 
KUitily  clothed,  and  own  large  numbers  of  cattle.  The  neit  point  of 
intereat  was  Ediva,  about  8  miles  south  of  the  Kakulovar.  This  place  is 
ctUed  by  the  Boera  "  Lord   Majo's  fontetn,"  in  recollection  of  Lord 


■rr^:. 
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I  Hayu's  hunting  trip  in  1882.  At  that  time  it  was  a  celebrated  centre 
J  for  big  game,  but  has  now  sufTered  considerably  from  tho  ravages 
I  of  rinderpest.  The  Gambos  country  was  also  pasted  through,  hut  it 
I  then  famine-stricken.  The  I'ortuguesa  fort  here  is  well  com- 
manded by  a  huge  black  granite  kopje,  which  is  a  landmark  for  at 
least  50  miles.  At  the  top  of  it  are  extensive  caves  permanontly  occu- 
pied by  hostile  blacks  who  have  never  been  dislodged.  The  Gamboa 
natives  are  proverbially  idle  and  lazy.  One  of  the  natural  features  of 
this  conntry  is  the  abundance  of  baobab  trees  of  great  size.  A  doabting 
native  here  took  my  bet  of  my  riBe  against  hia  own  oow  and  calf  that 
I  I  would  pierce  a  good-sized  tree,  at  least  10  feet  in  diameter,  with  a 
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ballet.     In  grdftt  fear  aud  trembliog,  the  native  lay  down  behind  tli9  | 

tree  to  hear  tbe  bullet  oome  through.     Needless  to  aay,  J 

and  oa1f.     From  Gambos  I  returned  to  Ohibia,  and  tbenoe  to  Lobango. 

The  Tollowiug  game  were  encountered  on  this  trip,  addillooal  to  th« 
species  previouBly  detailed  as  seca  oa  the  northern  journey,  vU.  barte- 
boeste,  oryx,  impala,  ostrioh,  rhinooeroa,  and  giraffe. 

To  sum  up.  The  immediate  objeota  of  the  trip  were  Batisfaotorilj; 
aooomplisbed,  and  it  is  to  be  hoped  that  some  alight  addition  to  1 
geographical  knowledge  hitherto  available  bos  also  been  made.  Sav* 
for  the  ordinary  acoideuta  of  waggon  travelling,  whioh  one  must  alwayV 
expect  and  always  be  ready  to  cope  with,  everything  went  wilhont' 
liitoh.  Much  of  this  wau  due,  of  oourse,  to  the  forothought  aud  ( 
perienoe  that  wont  to  the  equipping  of  the  expedition,  nothing  being, 
neglected  in  the  way  of  the  provision  of  requirements  essential  both, 
for  suooessful  travelling  aud  for  the  health  and  comfort  of  the  whita 
and  black  staff.  Much,  also,  woa  due  to  the  jtCTgonncl  of  the  expedition, 
who  worked  throughout  loyally,  contentedly,  aud  with  an  admirabls 
spirit  of  caiitaradene.  The  blauk  staff  were  always  happy  and  contented ; 
the  white  slaff  always  interested  anl  thorough.  Infinite  patience,  i 
inexhaustible  supply  of  good  tem])or,  unwillingness  to  anticipate  evila, 
but  facing  them  emartly  when  they  came — it  was  this  spirit  whiob 
carried  us  through.  While  as  regards  health,  we  had  the  Bdvaotags 
of  travelling  through  a  highland  country  with  an  invigorating  climate, 
and  during  the  dry  season,  and  no  serious  illiieaBes  affected  us  on  t 
journey  when  we  bad  once  left  the  coast  belt  behind  us. 

To  the  testimony  of  travellers  in  other  parts  of  Central  Africa  noi 
under  the  Union  Jack,  we  can  add  our  testimony  to  the  gradual  apT«iA, 
of  the  impression  among  the  ualivea  that  dealing  with  men  of  Britiok 
race  means  tha*.  ligid  Justice  which  is  (he  strongest  appeal  to  the  nogrd 
mind.  Amongst  other  investigations,  it  was  necessary  to  make  inquiriaa-' 
as  to  the  possibilities  of  securing  labour  on  projects  within  the  province, 
and  amongst  the  active  tribes  Hcarcely  any  hesitation  was  found  in  the 
asseveration  that  it  would  be  forthcoming  in  abundance  for  Englishmen, 
for  that  was  an  assurance  of  fair  wages  aud  regular  pay.  Moreover,  an 
incident  was  dtscribed  to  one  of  us  by  a  loading  merchant  in  Bengaella 
as  coming  within  bis  own  experience  during  the  past  year.  Amongst 
a  crowd  of  rubber-carrying  natives  who  came  t«  his  factory  were  four 
men  from  the  Zambezi,  who  refused  to  take  the  customary  present  of 
aguardenle  which  is  served  out  preparatory  to  trading.  They  said  they 
came  from  British  oountry  where  "strong  water"  was  ioterdioted,  and 
were  quite  ready  to  trade  without  it.  I  do  not  claim  that  their  refusal 
was  due  to  a  high  standard  of  moral  behaviour.  It  may  be  that  they 
were  fully  alive  to  the  advantages  of  trading  with  their  wita  uumuddled.  j 
But,  in  any  cuae,  it  is  a  small  fuot  with  a  big  significance. 

There  is  another  small  matter  of  general  interest.    1  had  to  oouaidet'S 
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e  AdTUftbility  of  cunfiBoating  all  finger-piauoB  aud  other  inatrumenta 
^  from  tny  native  enloarage,  so  uaiversal  ie  the  nostalgia  ioducod  by  mu§ic. 
At  any  bait  it  ia  poaaiblo  that  your  men  may  sit  under  a  tree  and  begin 
to  play  to  IbeiuBelveB,  when  the  meaningless  tinkle  will  call  up  visions 
of  the  krsial  they  have  left  behind  them,  and  their  yearning  for  home 
becomes  so  irresistible,  that  without  a  moment's  conaideraliou  they  will 
abandon  everything  and  break  away,  leaving  you  helpleeB,  Again,  tho 
KHdnbamas,  that  wild  tribe  in  the  south  to  whom  referenoe  has  already 
been  made,  have,  in  con tradiati notion  to  negroes  generally,  no  mnsioal 
proclivities ;  and  it  is  a  notorious  item  of  experience  that,  should  they 
aiUeot  together  and  start  chanting  in  unison,  they  will  inevitably  have 


diatpjieared  by  daybreak.  Though,  by  the  way,  chanting  is  somewhat 
of  a  euphemism  for  the  unmelodious  concatenation  of  raucous  sounds 
produced  on  these  oooasions. 

In  conclusion,  the  province  of  Angola  presents  many  points  of 
uiterest,  and  it  is  satisfactory  to  note  that  its  natural  advantages  will 
woo  be  more  fully  exploited  by  British  enterprise,  with  the  concurrence 
nr  old-time  allies  the  Portuguese.  Being  the  natural  highway  to 
coast  from  the  rich  mineral  inland  region  over  its  ea&tern  border 
in  the  12th  parallel,  it  will  inevitably  possess  in  the  future  a  oloser 
interest  for  Englishmen  than  it  has  hitherto  posseHsed  in  all  its  three 
centuries  of  European  occupation.  It  must  not  be  assumed,  however, 
llwtthe  absonoe  of  any  large  amount  of  general  knowledge  in  England 
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or  tMs  province  is  due  lo  inactivity  on  the  part  of  th«  friendly  satioB^ 
to  whom   it   belongs.      From  at  least  a  century  prior  to  the  dayi 
C'apello  and  Iveus  many  Portaguese  travellera  have  from  time  to  time 

made  adventorjuB  journeys  into  the  interior,  both  from  Mozambique 
and  the  west  ooast.  Rather  is  it  due  to  the  fact  that  the  results  of 
their  labours  have  nit  been  generally  accessible,  in  some  inetaiioefl 
perhaps  from  motives  of  policy,  in  others  from  lack  of  either  the  deeire 
or  the  opportunity  to  spread  them  abroad.  If  this  brief  sketch  has 
throtrn  a  more  diffoaed  ray  of  ligh^  athwart  a  portion  of  Afi 
be  matter  for  gratification. 


I 


After  the  paper  (*bich  wbs  read  at  the  game  meeting  as  that  of  Majur  I'owell- 
Colton'Bj'uper  on  Northern  Ugioda,  p.  50),  IheCHAiHiiAN  (CulonelG.  E.  Churcb) 
BAul :  The  papers  to  which  we  have  liatcned  have  been  of  immense  interest,  and 
lave  commanded  jour  dose  attention.  That  upon  Angola  was  on  a  section  of 
Africa  with  which  not  all  of  iia  are  v^r;  ramiliar.  Angola  waa  discovered  by  the 
I'urtuguese  «eten  jtara  before  Columbus  reached  America,  but  no  settlement  was 
effected  thereuntil  tbatmade  by  Paul  DJas,  the  grandson  of  the  great  Barlholomew 
Diaz,  who  was  ibe  6rat  to  roucd  the  Cape  of  Gocd  Hope.  AngoUreems  very  f^imilar 
lo  the  country  on  the  opposite  side  of  the  Atlantic  called  Brazil,  especially  thai 
part  of  it  between  f>°  S.  lat.  and  17°  8.  lat.,  not  only  as  regards  climate,  but  in  * 
geological  Eenee.  Tbe  basic  rjck,  the  gneiseic,  underliea  very  ancient  locks,  while 
at  the  same  time  tbo  land  rises  in  plateaus.  1  believe  that  in  1641  the  Dtitch 
cnpt'tred  the  stroDgboIds  which  belonged  tii  the  Portuguese  in  ATigola.  They 
nere  retaken  b;  a  Purtcgucee  fleet  seat  from  Brazil.  About  that  lime  the  Dutch, 
ur.der  Maurice  of  Nassau,  were  endeavouring  to  settle  tbe  difitrict  near  rcrnam- 
buco.  These  two  lectures,  relatiog  to  opposite  sides  of  Africa,  have  conveyed 
lo  our  minds  the  uitraoidinary  features  of  the  native  tribes,  and  they  bring  up 
tlie  tliuugbl  that  Africa  long  prior  to  any  knowledge  which  we  possess  of 
been  populated  by  races  wbo  Lave  become  very  much  intermingled,  and  especii 
in  Angola  there  seems  lo  he  every  evidence  of  a  preat  number  of  ethnologi 
cbaracleristics  which  indicate  raids  and  wata  and  mixing  of  pupulations. 
specially  struck  with  the  remark  by  Captain  Cuningbame  upon  tbe  ruin*  of 
Slime  very  ancient  towns  built  of  uomortared  blocks  of  stone,  that  icdicjte  tbe 
tKialence  of  a  prehistoric  race,  which  makes  ua  wander  if  Africa  once  had  n 
civilization  of  its  owe.  1  can  only  call  upon  yon  to  extend  your  cordial  thanks 
1(1  tbe  two  lecturers  whose  (lajier^  we  have  l.stcned  to. 
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QUEENSLAND." 

By  Dr.  J.  P.  THOMSON,  Secretary  of  the  Queensland  Branch  of  the 

Royal  Geographical  Society  of  AuBtralasla, 

Physical  Feat u res. 

QuKENBLABD  occupies  the  north-BBBt  qnattur  of  Australia.     The  area  d 

the  colony,  including  the  islands,  is  668,4i)7  square  milos,  and  the  ooa 

line  about  2500  miles   in  length.      Its    physical    structure   i 

•  EcmI  at  the  SontlipoK  UhUde  of  the  British  AMociatiou,  September,  t 
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enongh,  and  there  are  few  striking  topographical  features,  such  as  occur 

in  the  south-east  oomer  of  the  continent.     By  this   it  must  not  be 

inft-rred  that  Queensland  is  destitute  of  mountain  scenery,  but  on  the 

whole  its  elevated  features  are  less    broken  and   distorted   than  in 

Qoontries  where  bold  ranges  and  deep  valleys  form  conspicuous  land- 

ictpes.     The  highlands  occur  chiefly  in  the  neighbourhood  of  the  coast. 

Under  the  somewhat  general  designation  of  the  Great  Dividing  range, 

they  extend,  in  a  more  or  less  continuous   chain,  from   the  extreme 

Kmth-east  oomer  of  the  colony,  at  Point  Danger,  northwards,  and 

almost  parallel  to  the  coast,  through  its  entire  length  to  Cape  York. 

This  great  coastal  range  forms  the  anticlinal  axis  of  the  entire  mountain 

lyatem,  from  which  radiate  numerous  lateral  elevations,  that  form  the 

watersheds  between  the  rivers  flowing  westwards  into  the  interior  of 

the  continent,  and  those  that  empty  into  the  Gulf  of  Carpentaria.     In 

nme  places  the  eastern  side  of  the  range  approaches  to  within  a  sliort 

distance  of  the  coast-line,  and  some  of  its  radiating  spurs  even  encroach 

ipom  itl     In  the  southern   portion  of  the  colony  there  are  transverse 

nages  extending  westerly  and  south-westerly  from  the  Great  Dividing 

ohain,  and  these  form  the  watersheds  of  the  numerous  streams  that  flow 

bio  the  Darling  river.     The  rivers  which  fall  into  the  head  of  the  Gulf 

of  Carpentaria  are  separated  from  the  Georgina  and  Hamilton  and  the 

Kamantina  streams,  that  flows  south-westwards  into  the  interior  of  the 

continent,   by   Barklay's   tableland   and   Selwyn   and    Kirby  s  ranges. 

Gregory  range,  a  lateral  extension  of  the  Great  Dividing  range,  running 

nortli-west wards,  divides  the  waters  of  the  Gilbert  and  Flinders  rivers, 

both  of  which  flow  into  the  gulf.     Drummond  range  lies  between  the 

viten  of  the  Belyando  river  and  those  drained  by  the  Nogoa  and  Isaac 

itnams.     The  waters  of  the  Burnett  and  Auburn  rivers  are  separated 

foom  those  drained   by   the   Dawson   river  by   Dawes  range  and   its 

collateral  oflshoots,  while  between   the   Dawson  river  and  the  Comet 

intervene  the  Carnarvon  and  Expedition  ranges. 

Ifacpherson's  range  is  a  rugged  and  picturesque  forest-clad  chain  of 
fountains,  culminating  in  Mount  Lindsay,  4064  feet  above  sea-level. 
All  along  this  great  frontier  chain,  whose  crest  is  studded  with  lofty 
ind  precipitous  peaks,  the  scenery  is  magnificently  grand,  and  the 
^ate  delightful  throughout  the  year.  The  soils  are  fertile,  and  the 
vegetation  luxuriant.  The  elevations  of  the  coast  or  Great  Dividing 
i^ge,  that  extends  northwards,  vary  from  2000  to  4000  feet  or  there- 
tboQts  above  the  sea.  The  highest  points  of  its  crest  occur  in  the  Cook 
Strict,  where  Mounts  Bellenden-Ker  and  Bartle  Frere  attain  altitudes 
<^oyer  5400  feet.  The  topmost  peaks  of  this  great  chain  of  mountain 
^ges  represent  the  earliest  insulated  rudiments  of  what  is  now  the 
^^tralian  continent.  It  was  some  time  during  the  Palseozoic  period — 
*^  era  that  gave  birth  to  widely  distributed  land  masses  in  many 
legions  of  the  globe — that  several  predominating  areas  of  elevation  were 


fnJKAtA  aboTA  the  anr&oa  of  the  vast  ooeao  on  th«  ewt  coast  o(  thu 

flOOntiy.     Theae  noir  form    the  principal    topographical    features   that 

.  aoBtnrf  the  drainage  areas  of  man;  coastal  and  inland  streama,  whilst 

Ltt«7  "lio  ezeroiae  a  material  influence  in  modifying  the  heat  of  the 

^■nUDer  waaou. 

I        The  TiTBi-  tyrtems,  as  established  and  regalatod  by  the  broad  physical 
■' MnfgnratioB  here  indicated,    may,   upon   geographical   piiDciples,  be 
f  eOBTeniently  claaaified  into  fonr  dearly  defined  categories.     First,  there 
k  Are  the  riTers  that  drain  the  eaalem  slopes  of  the  maiu  range,  and  flow 
I  iBto  the  Pacific  ocean.    These  are  mostly  comparatively  short  and  rapid 
'   streams,  that  sometimes  overfl^iw  their  banks  during  abnormal  rainfallB, 
aod  inundate  large  areas  of  low-lying  oonntry.    Local  physical  conditions 
render  almost  the  whole  of  their  drainage  areas  efieotiTe,  aadoonaeqnently 
they  carry  an  enormoos  qaantity  of  water  when  flooded.     It  has,  in 
point  of  fact,  been  eatimatod  that  during  the  phenomenal  flood  of  1893 
the  Tolnme  of  water  discharged  by  the  Brisbane  river  was  eqnal  to  the 
ordinary  discbarge  of  the  Indus  of  Sukkur,  and  "  very  nearly  eqoal  to 
the  maximum  flood-season  discbarge  of  the  Nile  at  Cairo."     The  princi- 
pal rivers  here  are  the  Fitzroy,  the  Burdekio,  and  the  Brisbane.     The 
•eoood  system  of  rivers  6ow8  into  the  Gulf  of  Carpentaria,  the  third 
south -westerly  intu  the  interior  at  the  continent,  and  the  fourth  into  the 
basin  of  the  Darling,  in  the  southern  portion  of  the  colony. 

The  whole  of  the  country,  however,  is  naturally  divided  into  but 
three  great  primary  regions,  each  possessing  distinctive  physical  and 
olimstio  ohaiaoteristics.  The  eastern  division  comprises  the  whole  of 
the  immense  tract  of  oonntry  flunked  on  the  east  bj-  the  coast-line,  and 
on  the  west  by  the  Great  Dividing  range.  It  is  abundantly  watered  by 
the  copious  rainfall  that  is  everywhere  distributed  over  its  anrface 
throughout  the  year,  and  by  the  numerous  rivers  and  small  streams  that 
traverse  it.  The  climate  of  this  district  varies  from  a  mild  tropical 
typo  lo  one  of  the  most  invigorating  and  heolth-giviug  temperate  Kones 
of  the  globe.  The  remarkably  fertile  soils  are  of  the  richest  and  most 
varied  dosorijition.  They  comprise  the  immense  alluvial  deposits  of 
river-basins,  the  voloauio  ejeotamenta  of  tablelands,  and  the  loams  of 
the  slopes.  The  forests  are  rich  in  valuable  timbers,  and  everywhere 
teom  with  animal  and  bird  life;  whilst,  within  the  tropical  belt, 
proliHc  nature  has  clothed  the  surfaoe  with  vegetation  of  unsurpassed 
luxuriance.  Here  the  various  scrubs  are  remarkable  for  the  charm  of 
Iwauty,  and  often  are  dense  enough  to  exclude  the  rays  of  the  sun.  The 
TOountain  and  woodland  scenery  is  very  beautiful,  and  the  adjaoent 
island  lnndH(:ai>e  delightful,  the  climax  of  grandeur  being  attained  in  the 
mighty  waterfall  of  the  Barron  river,  of  which  so  much  has  been  said 
and  writUni,  bolh  real  and  imaginary.  In  floud-time  the  wild  sublimity 
of  tliii  Bciutiiiry  horo  is  extremely  grand,  the  rush  and  noise  of  the 
turbulent  and  swoepiug  flood-waters  being  indescribable,  as  they  madly 
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leap  uret  the   edg«  of  the  shelviog  preoipitouB  rooks  soiue  600    feet 

high. 

The  Becond  geogniph!oal  divisioa  oomprisea  the  whole  of  the  water- 

tbed  of  the  Golf  of  CaTpentaria.     It  lies  wholly  within  the  tropical 

belt,  and  is  made  np  ofaiefly  of  exteDBiTe  plaioa  and  nadulatiug  lands. 

The  country  is  especially  adapted  for  pastoral  rather  than  agricultural 
pnrpossfl.  There  are,  however,  several  BCatt«red  areas  of  remarkably 
tioh,  deep,  loimy  soil,  mostly  in  the  basins  of  the  Batavia  and  the 
Emblcy  rivers,  on  the  eastern  side  of  the  gulf,  that  could  be  cultivated. 
There  are  fine  forest  timbers  here,  and  the  whole  district  is  abundantly 
watered.    The  rainfall  is  copious,  and  many  rivers  traverse  the  country. 


oUef  amongst  them  being  the  Flinders,  the  Mitchell,  the  Gregory,  the 
Ldohhatdt,  the  Norman,  and  Batavia.  Several  of  these  are  navigable, 
although  the  extensive  mud~flatG  along  the  shores  of  the  gulf  greatly 
Uiterfere  with  the  free  movements  of  large  vessels.  As  a  firstHjIass 
putoral  coiuitry,  the  district  poasesues  many  natural  advantages  that 
Ue  entirely  wanting  elsewhere.  There  is,  first  of  all,  abundance  of 
*&ter,  and  the  graaeeB  are  Insuriant  and  uutrittouB.  At  the  mouths  of 
^  Batavia  and  Enibley  rivers  there  are  commodioua  harbours,  where 
■took  could  be  shipped,  and  every  facility  exists  fur  the  establishment  of 
'"dnstries  and  the  further  development  of  the  reaourcea  of  the  country. 
The  drawback  hitherto  has  been  the  distance  from  the  capital  of  the 
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colony,  but,  aa  railway  esl.ension  is  now  being  rapidly  oarried  on  every' 

where  throughoat  the  country,  the  disabilities  with  which  the  district 

has  formerly  had  to  contend  will  not  much  longer  impede  its  progress. 

The   third   great  division   is  the   largest  of  all,  and,  in   point  of 

importance,  only  second  to  the  first  one.     Indeed,  it  may  be  considered 

that  this  magnificent  western  district,  comprising  as  it  does  the  whole 

of  the  immenee  country  west  of  the  coaat  range,  is  in  some  reepects 

superior  to  the  others.     It  embraces  the  famous  Downs  country,  which 

for  richness  of  soil  and  magnificence  of  climate  is  probably  unenrpassod 

in  any  other  part  of  the  world.     Extending  far  away  to  the  west,  into 

South  Australia,  these  fertile  plains  and  rolling  downs  cover  enormously 

extensive  Cretaceous  beds,  holding  artesian  water  at  varying  depths. 

The  irregular,  unoertain,  and  always  scanty  rainfall  of  the  far  western 

district  was  formerly  a  great  drawback  to  pastoral  enterprise.     During 

seasons  of  prolonged  drought,  run-holders  suffered  greatly  by  loes  of 

stock,  for  over  the  vast  surface  of  the  rich  soil   no  grass  could  be 

obtained,  and  other  forms  of  vegetation  were  parched  and  withered. 

Mow  there  is  happily  a  complete  transformation  of  the  face  of  som6 

of  the  country.     Stern  and  relentless  nature  has  to  a  certain  extent 

been  subdued  by  the  art  of  man,  and  vegetation  now  flourishes  luxa- 

riantly  on  tbe  surface  of  soil  abunilantty  watered  from  artesian  sources, 

I  whilst  thirsty  stock  no  longer  wander  madly  and  helplessly  about  over 

1  parched  plains  in  quest  of  much-needed  water.     The  main  trunk  linet 

railway  extend    far   away  towards    the  western  froutier,  and    thA 

I   oouutry  is    becoming   settled    in    places  where  formerly  not  a  single 

I  habitation  was  to  be  seen.     In  many  parts  the  land  is  covered  with 

I  several  varieties    of  dense  low  forests  of  acacia  (A.  homahphylla,  A. 

I  \arpojihgUa)  and  other  varieties  of  "scrubs,"  as  they  are  locally  called. 

[  V^here  these  occur  thoy  impart  to  the  landscape  a  most  agreeable  and 

picturesque  aspect,  whilst  the  umbrageous  protection  they  afibrd  from 

the  solar  rays  renders  their  presence  everywhere  welcome.     The  aoiU' 

are  generally  black,  sandy,  and  brown  loam,  varying  in  depth  from  a 

few  inches  to  10  feet  or  more.     They  are  eminently  adapted  for  fruit-, 

growing  and  agriculture,  as  well  as  for  grazing  purposes. 

Qbolooy. 

It  speaks  well  for  the  organization  and  assiduous  labours  of  geo-< 
logical  survey  when  we  are  thus  enabled,  at  so  early  a  stage  in  the' 
history  of  the  colony,  to  deal  with  the  geological  structure  of  so  largA' 
a  territory.  The  rich  mineral  deposits  that  were  early  known  to  the 
pioneer  colonists,  who  spent  most  of  their  time  in  prospecting  the  older 
rocks  and  alluvial  areas  of  the  country,  have  in  no  small  measure 
contributed  to  the  success  of  our  investigations  in  this  branch  of  humui 
kiKinlcdge.  The  goldfields  alone  have  tempted  men  to  undergo  barj- 
shipB,  privation,  and  even  death  in  their  attempts  to   penetrate  th» 
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muat  remote  and  barren  regions  of  the  oolony  io  searoh  of  wealth,  and 
the  miners'  footetepB  have  been  closely  followed  by  the  olfioerH  of  the 
geologioal  rarrey,  whose  duty  it  was  to  bring  to  light  and  elooidate 
the  great  trntha  hidden  beneath  the  surface. 

The  geological  structure  of  the  eastern  or  Pacific  seaboard  distriot 
of  Queensland,  representing  broadly  abont  a  third  of  the  oolony  and 
probably  one  of  the  oldest  regions  of  the  globe,  consists  cbiufly  of  a 
Hries  of  ancient  stratified  rocks  of  Falasczoic  age,  the  older  memberB 
of  which  are  more  or  le^s  melamurphoeed.  There  also  occur  granite 
I  ind  syenite  rocks  of  plutonic  and  of  nietamorphio  origin,  as  well  as 
'   tiedded  and  intrusive  basic  igneous  ones,  of  various  u  es.     The  fosdili- 


.&OUS  formations  that  also  occur  amongst  these  ancient  rocks  s 
Palteozoic,  Mesoaoio,  Tertiary,  post-Tertiary,  and  Kecent.  In  their 
'dutribntion  they  are  associated  with  beds  designated  locally  the  l!ur- 
>dekin,  the  Gympie,  Star,  and  Lower,  Middle,  and  Upper  Itowen,  the 
.Barmm  and  Ipswich,  the  Rolling  Downs  and  Desert  Sandstone,  and 
the  Lower  and  Upper  Volcanic  Bcrieu,  with  aesoeiated  drifts. 

It  seems  very  probable  that  at  some  remote  geological  period,  the 
^Mstera  edge  of  this  portion  of  the  country  extended  as  far  seaward  as 
-the  present  outer  fringe  of  the  Great  Barrier  reef.  At  thia  time  the 
dutrict  represented  one  of  the  ancient  tab'eland  regions  that  con- 
«titnted  a  striking  feature  in   the   physical  structure  of  the    fOarth's 
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cruet,  before  being  modified  by  the  natural  prooess  of  denudation  and 
other  causes,  which  for  ages  have  operated  and  continue  to  operate 
on  the  exposed  sarfaoe  of  the  rocks  and  Eoik.  But  although  no  longer 
possessing  the  distinotive  features  of  a  tableland  region,  there  atill 
remain  the  dominant  areas  of  elevation  that  culminate  ia  the  peaks 
of  the  Great  Dividing  range,  the  coast  range,  and  the  loftii 
tlie  Bartle  Frere  and  the  Bellenden-Ker  moimtains.  Asaooiated 
these  physical  conditions  are  numerous  detached  bills  and  mountatu 
masses,  with  broad  intervening  valleys  and  alluvial  plains,  traversed 
hy  many  streams,  the  whole  rfgion  lieing  abundantly  watered  by  a 
plentifnl  rainfall.  The  coastal  waters  here  aro  dotted  with  islands 
that  have  been  detached  from  the  mainland  by  the  natural  ageucies 
which  have  shaped  the  district,  greatly  diminishing  its  area  by  an 
immense  belt  corresponding  in  extent  to  the  Great  Barrier  reef  and 
lateral  formations.  The  mineral  areas  of  the  colony  are  mostly  located 
within  the  district  now  under  consideration,  and  the  natural  resouroas 
here  have  in  consequence  been  developed  to  a  far  greater  extent  than 
elsewhere. 

The  physical  and  geological  structure  of  the  western  portion 
Qneensland  is  of  an  entirely  different  type  from  that  which 
the  east.  Here  there  is  a  gentle  and  almost  imperceptible  eurfa 
slope  from  the  main  ridge  westwards  1o  the  great  central  depressi 
of  the  continent,  the  Carpentarian  gulF,  and  the  basin  of  the  Barling 
in  New  South  Wales.  The  rivers  are  mostly  shallow,  with  broad  and 
ill-defined  channels,  often  dry  in  parts  during  times  of  drought.  The 
scrubs  and  other  types  of  stunted  timber-trees,  to  which  I  have  already 
alluded,  take  the  place  of  the  magnificent  forests  and  lusuriant  vege- 
tation of  the  coast  region.  There  is,  however,  a  great  variety  of 
nutritious  grasses  and  herbage,  consequently  the  district  is  one  of  the 
very  best  for  pastoral  purposes,  notwithstanding  the  somewhat  aoanty 
and  uncertain  rainfall,  as  compared  with  other  parts  of  the  country. 
But.  luckily  for  the  paatoralists,  the  operations  of  the  well-borer's  drill 
are  frequently  met  with,  and  numerous  overflowing  artesian  wells 
scattered  far  and  wide  over  a  very  large  area  of  the  territory.  5 
of  the  western  distriot  of  Queensland,  and  very  probably  a  great  portioal 
of  the  interior  of  South  Australia,  are  covered  by  the  water-bearing 
beds  of  the  Lower  Cretaceous  furmation.  These  are  evidently  developed 
over  the  whole  of  tho  rolling  downs  country,  and  consist  of  the  eoft 
stratified  rooks  upon  which  the  widely  distributed  Desert  Sandstone 
or  Upper  Cretaceous  formation  rests  uu conformably.  There  is  reason 
for  believing  that  this  Desert  Sandstone  must  at  one  time  have  covered 
fully  throe-fourths  of  the  colony.  It  is  a  rock  of  exceedingly  soft 
texture,  and  has  in  consequence  been  so  extensively  denuded  that  it 
now  only  occurs  as  isolated  tablelands,  supporting  a  very  scanty  vege- 
tation, locally  known  as  spinifex  grass,  and  poorly  developed  timber. 
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Here  in  this  rormation  of  the  Upper  CretaoeonB  etrata  are  the  < 
depoeila,  that  lie  embedded  in  the  Desert  Sandetone,  where  they  hav 
been  foaod  distributed  over  a  tvide  local  area.     Opals  oocitr 
ftbundaiice  south  ot  the  town  of  Wintoo,  in  the  Opal  range,  as  well  i 
along  the  tableland  which  separates  the  waters  of  the  Diamautine 
Mayne  rivers.      The  Lower  CretaoeouB  beds  of  this  weBtern  div 
are  associated  with  a  formation  of  soft  grey  friable  sacdalone  gritt 
conglomerates,  nuw  Intown  to  local  geologists  as  Bljthesdale  Braystona 

lin  consequence  of  its  highly  porous  and  absorbent  btructure,  rendei 
it  similar  to  the  locks  oF  that  well-known  place  called  Blylhesda1< 
Cropping  out  over  a  wide  area  of  probably  mere   than    'lOOO  squan 
miles  of  territory,  it  greedily  absorbs  the  rainfall,  and  in  this  way  a 
OS  a  feeder  of  the  underlying  waterbearing  be:?8,  whence  the  valnabl 
arlesjan  water-supply  of  the  colony  is  supposed  to  be  derived. 
source,  the  exient,  and  ultimate  destination  of  the  artesian  waters  o 
Australia  have  long  been  a  widely  disoiissed  subject.     Until  the  r 
investigations  of  the  Geological  Survey  of  Queensland  set  the  matts 
at   rest,    it    was    generally    believed    that   the   arlesian   water-stippl 

, emanated  from  a  source  far  outside  the  limits  of  tbe  oontinent, 
bftbly  in    the   lofty  mountain    regions  of   India  or    New  fiuinea, 
geologists  clung  to  this  orroneooe  idea  for  years.     It  never  oocnrt^ 
to  any  of  them  to  seek  for  a  solution  of  the  problem  nearer  home.    T.' 
there  is  the  question  of  destination  to  be  considered,  and  this  ia  t 
disputed.    There  are  thoto  who  advocate  the  submarine  leakage  thoo 
ba^ed  upon  the  assumption  that  an  outcrop  of  the  water-bearing  etra 
occurs  beneath  the  sea,  thus  affording  an  outlet  for  the  accumnlats 
waters  absorbed  by  the  porous  intake  beds  of  the  Biylhesdale  reck) 

■  on  the  higher  levels  of  the  fjower  Cretaceous  country,  repreaentin 
most  of  far  western  Queensland.  My  own  observations  and  oxperieoi 
have,  however,  convinced  mo  that  the  theory  lacks  confirmation  i 
support  in  the  light  of  our  present  kBowIedge.  Considered  from 
geographical  standpoint,  the  idea  is  moat  improbable,  seeing'that  t] 
whole  central  depression  of  Australia  is  almost  entirely  circnmeurilx 
by  a  ring  of  impervious  Falieozoic  rocks,  rendering  the  escape  4 
water  from  the  retaining  Lower  (.'relaoeous  beds  of  the  inner  bsat 
impossible. 

As  1  have  already  dealt  with  this  quite  rtoently  in  a  somewhi 
lengthy  paper  contributed  to  the  Hoj'al  GeOjiraphioal  Society  of  Aui 
tralaaia,  Qneenslnnd,  and  published  by  that  body,*  nothing  furthe 
need  be  said  here  except  to  add  that  the  recent  discovery  of  an  imment 
subterranean  supply  of  esccllant  fresh  water  stored  in  an  enormoi 
basin  north  of  the  head  of  the  Qreat  Australian  bight,  furnishes  t 


•  "The  I'limnte  and   Artotian   Waters  or  Austnilia."   QHrnulnjuI   Griigrajthit 
Jtmrnel.  New  Scrira,  vnl.  s,j[\.  yp.  l-3'i. 
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weigbtiest  possible  eviilenoe  in  snpport  of  the  view  which  I  hare 
I  alwsyg  expressed^that  there  is  no  extensive  subtnariiie  leakage  of  tho 
I  outers  of  AoBlmlia.  And  no  other  oonclnBiou  is  possible  if  oonsidered 
I   from  a  geographical  standpoint. 

In  the  north-west  comer  of  the  colony  there  oceura  a  development 

Wtt  Paltoozoic   rocks,   whioh   runs    west  into   Sonth    Australia.      From 

lita  eastern    rim   or   apex,    which    coincides    roughly    with    the    14lBt 

rHndian,  this  ancient  formation  spreads  itself  ont  towards  the  nortb- 

wst  and  sonth-enst,  crossing  the   western  boundary  of  the  oonntry 

between  the  parallels  of  :;4'' and  a  little  north  of  17°.     It  is  believed 

that  these  impermeable  rocks  are  covered  by  the  water-bearing  beds  of 


B  Lower  Cretaceous  formation,  but  there  is  no  satisfactory  evidence 
t  of  this  view,  which  can  only  be  regarded  as  tentative  in 
e  lij^t  of  our  present  knowledge.  It  is  somewhat  signifioant  that  no 
«  artesian  water  has  yet  been  discovored  within  the  area  in  question. 
The  fossil  drifts,  or  post-Tertiary  deposits  of  Western  Queensland 
hkve  yielded  abundant  evidence  to  show  that  at  one  time  in  the 
geological  history  of  the  colony  this  district  was  occupied  by  several 
remarkable  types  of  gigantic  animals,  of  which  the  fossil  bones  of 
tbe  huge  semi-wombat  (Diiirotoilon  AaalrnUs),  the  marsupial  lion 
(TTlylfflfoIrti  carni/'-x'),  the  gigantic  kangaroo  (^MaeropuK  lilan),  the 
wombat  (PbascoU-myi'),  the  Notolhrriam,  the  alligator  (PalimnarchuB 
No.  XL — AuoDCT,  1904.  K 
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polUtu),  the  moa  (Dinorni*  QwruglamliiE),  and  many  other  remarkable 
fonns  of  life  of  a  bygone  age,  are  the  only  remaining  traoes  to  be- 
found.  The  mollusoan  fauna  of  the  period  in  which  theae  gigantle 
animals  abonnded,  as  revealed  to  iis  by  the  numerous  fossil  bonaa 
Qslinmed  from  the  post -Pliocene  drifts,  shows  clearly  enough  that 
in  post- Tertiary  times  there  ooourred  in  western  Queensland,  and  over 
a  vast  area  of  central  Australia,  great  marshes,  extensive  lakes,  and 
broad  etreania,  the  whole  physical  conditions  of  the  region  indicating 
an  enormous  rainfall  and  an  excessively  moist,  hot  climate,  highly 
favourable  for  the  development  of  a  rank  and  luxuriant  vegetation, 
npon  which  the  vigorous  fannal  types  of  the  age  flonrished.  The  local  ■ 
extinction  of  the  pre-historic  fauna  was  no  doubt  aocomplisbed  by  the 
great  climatic  and  physical  changes  that  occurred  over  the  whole  of  the 
region  now  under  consideration, 

MiNEKAT,   AVkaLTH, 

Queensland  is  the  third  gold-producing  colony  of  Australasia, 
allhoiigh  the  mineral  industry  has  not  yet  advanced  beyond  the 
experimental  stages,  except  in  a  few  settled  localities,  where  auriferoofl 
mining  is  now  being  carried  on  upon  a  somewhat  elaborate  soalb. 
Several  well-known  gold-bearing  areas  are  wholly  undeveloped,  an{. 
many  extensive  tracts  within  known  metalliferous  bolts  of  country 
have  not  yet  \mea  prospected.     At  present  there  are  altogether  sixty. 

.  nine  proclaimed  goldfields,  besides  sixteen  mining  districts.  These 
are  distributed  over  an  enormous  coastal  region,  extending  throaghout 

I  the  eastern  district,  from  the  southern  boundary  of  the  colony  to  the 
far  north,  in  Cape  York  peninsula.  There  is  reason  to  imiieve  that 
the  mineral  wealth  of  the  country  is  enormous.  Vast  areas  are  yet 
unexamined,  and  untold  treasures  may  await  discovery.  The  gold- 
mining  industry  is  divided  into  two  very  distinct  branohes — alluvial 
and  quartz,  each  great  in  itself.  During  IDOl  there  wore  employed  in 
these  11438  minors,  made  up  of  7340  quartz  and  2098  alluvial  miners. 
The  yield  of  gold  for  the  year  following  was  860,453  oz.,  and  the 
total  yield  to  1002  from  auriferous  quartz  and  alluvial  deposits  nraa 
16.5:12,434  oz.,  equal  in  value  to  £55,472,314.  ' 

Besides  gold,  other  valuable  minerals  ocour  in  many  parts  of  the 
oolony.  These  include  copper,  silver,  antimony,  and  tin  ores ;  coal,  opa], 
gems,  bismuth,  wolfram,  manganese,  and  lead.  The  quantity  of  theee 
raised  from  18G0  to  the  end  of  1902  represents  a  total  vahia  of 
£11,463.961,  This  latter  amount  added  to  the  former  gives  a  grand 
total  of  £66.936,275,  which  represents  the  acquired  mineral  wealth 
of  the  country  since  separation  from  tho  mother-colony.  The  value  of 
the  gold  and  other  minerals  extracted  from  the  rocks  and  soils  of  ' 
Queensland  for  the  yenr  1002  was  £.1,310,600.  Considerable  as  this 
Bum  may  appear — and  indeed  is—each  individual  member  of  the  entire 
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population  of  the  colony  would  only  receive  a  trifle  over  iU  were  it 
diridfld  equally  among  tbom. 

Owing  to  the  very  low  market  value  of  the  metal,  the  e-j^pn-mining 
mdnstry  receive§  littt  very  little  attention  at  present,  although  the 
ore  occurs  in  enormouB  deposits  in  parte  of  the  territory,  especially 
in  the  northern  districtB,  where  large  maBaea  of  pure  virgin  copper 
ire  met  with.  Some  of  thene  are  of  enormous  aixe.  In  one  looality, 
01  the  eaatem  ooast-line,  the  outorop  of  copper  ore  reaemlilcB  the 
^ngg;ed  oap  of  a  eharp-pealced  mountain,  with  pinnacle-like  points 
IpDJeoting  far  above  and  over  the  narrow  base,  the  appearance  of  the 


IntifenraB  pile  being  remarkably  striking  when  i 


from  a 


i  well-known  Ipswich  Upper  Trias  beds  have  yielded  a 

ratity  of  coal  since  thoy  wero  first  opened  np  by  the  enterprising 

mpBoies    now    engaged    in    this    important    industry.     The   actual 

njMitity  of  coal  raised   in  the   state  from    18(30  to  the  end  of  I'jQl 

595,523   tons,  valued  at    £2,8-21,98!).      Most   of  this    has    been 

jblained  from  the  Ipswich   coal-measures,  which  are  developed  over 

n  area  of  eomo  12,00ii  square  miles.     Coal-seams  are  known  to  exist  in 

Kother  localities,  but  the  Burrum  river  outcrop  of  true  Pulieozoio  coal  is 

rBdmilted   to  be  the  most  important  of  all.      It   lies  about   1.5   milea 

f  aorth-weet  of  the  town  of  Maryborough,  where  several  workable  seams 


appear  on  the  river-bank.  The  ooal  is  excellent,  its  qnalit;  being, 
equal  to  that  of  the  faraona  coal  of  Newoaatic,  New  South  Wales, 
There  can  be  no  resBonable  doubt  whatever  that  a  most  profitable 
industry  oonld  easily  be  eatablished  in  the  development  of  this  coal-^ 

field. 

Briefiy,  the  position  may  be  eummeil  up  thus:  The  ooal-beda 
are  imuiense  ;  they  are  largely  >1eveloi>ed  in  the  eoetem  district  along,, 
the  ooast-tinc,  in  localilies  easily  accessible  liy  rail  or  by  water.  All  of 
the  ontcropping  seams  may  be  wrought  at  a  very  low  cost ;  most  of  thai 
ooal  ia  of  the  very  boat  quality,  and  there  is  every  facility  for  trana-'. 
porting  it  to  the  principal  eastern  seaport  towns,  from  Cooktown  to 
Brisbane.  Not  onl.^-  could  the  Imnkers  of  the  entire  fleet  of  steamen 
now  trading  to  Qnoenslsnd  porta  be  always  stocked  with  ooal  from  the 
colony,  but  large  quantities  could  be  esported  after  providing  for  local 
consumption.  Building- stones  form  another  valuable  asset,  the  ii 
tance  of  which  is  hardly  yet  realized,  marble,  granite,  and  sandstone 
of  an  excellent  doHcription  occurring  over  a  very  wide  range  ' 
Queensland. 

OtHKB   PHODtlCTS. 

Queensland  is  remarkably  rich  in  vegetable  products  that  flonrial 
naturally  under  the  congenial  influence  of  a  fine  climate  and  Boi{ 
They  are  reliable  indications  of  tho  geographical  and  geological  < 
ditions  of  the  oulony.  as  well  as  of  the  character  of  its  climates  and  it| 
aoils.  They  differ  in  some  important  particulars  from  the  natural 
products  of  the  southern  portion  of  continental  Australia,  in  that  they 
include  many  distinctive  tropical  types,  which  are  not  met  with  m 
extra-tropical  regions,  nor  in  the  alpine  zones  of  higher  latitudes.  Ia 
fact,  the  flora  of  the  country  possesses  many  Asiatic  forms,  and  thl| 
feature  is  alvongly  marked  in  the  eastern  tropical  district,  when 
numerous  Indian  types  are  distributed  over  a  wide  geographical  rangOk 
The  PanilaiiuH  tree,  which  ranges  to  New  Guinea,  the  South  PaoiGo 
islands,  and  north  to  India,  flourishes  all  along  the  Queensland  coast, 
extending  info  the  northern  portion  of  New  South  Wales,  where  it 
intermingles  with  the  vegetation  of  that  country.  The  coastal  fringe< 
also  includes  in  its  vegetation  other  Indian  types,  the  Pin/Iani  and  the 
mangroves  being,  however,  prominent,  whilst  the  Asiatic  forms  still 
revfal  their  identity  for  some  distance  inland,  where  the  leafy  bmsh- 
wood  and  cedar  trees  are  mot  with.  The  Indian  bamboo  is  rarely 
found  in  natural  growth,  bul  orchids  are  by  no  means  uncommon  in 
the  rich  tropical  scrubs  and  forests  of  tho  north.  It  is,  however,  tho 
prevailing  EiifalgjAi,  the  Acni-im,  and  otlier  less  pronounced  forms 
peculiar  to  Australia,  that  give  the  vegetation  of  the  colony  i 
dislinetive  cbaraoter.  In  favourable  localities,  tho  dense  scrubs  of 
the  eastern  district  of  Queensland  surpass  all  other  natural  producta 
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in  Inxnriauce,     They  develop  enormously  in  the  moist  beat  and  rich 
,  loilaof  the  coastal  region. 

B  vegetation  of  the  country  haa  yieltleil  an  abundant  harvest; 
f  the  number  of  spooies  discovered  in  remarkably  large.  The 
^fimengamia  oompriae  i;i(jlj  genera,  11752  species,  275  varieties,  and 
arer  200  naturalized  plants;  the  Cryploijamin,  449  genera,  1467  species, 
Md  72  varieties.  Although  these  include  sevornl  plants  that  likewise 
I  floarish  in  India,  the  Malay  archipelago,  and  Now  Guinea,  it  may  be 
[  nmarked  that  no  typical  Australisu  plants  are  met  with  in  India. 
I  This  community  of  VL'getation  alone  indicates  that  probably  these 
I  countries   were   formerly  united,  and,   furthermore,   that   the   typical 


Autralian  plants  wore  either  developed  after  the  separation  of  the 
chantry  from  Asia,  or  that  (here  existed  a  distinctive  Austral  6ora, 
distribitted  over  a  region  whose  limit  did  not  extend  farther  north 
than  probably  the  equator. 

The  forests  and  scrubs  yield  a  great  variety  of  valuable  timbers, 
eminently  suitable  for  the  capricious  re(|uiroments  of  man.  These  are 
naed  extensively  for  cabinet-making,  ahip-building,  brid go-building, 
railway  porposes,  street-paving,  house-building,  and  ao  forth.  At  the 
Melbonrtie  Centennial  International  Exhibition  of  188S  there  were 
exhibited  over  five  hundred  varintios  of  Queensland  wood,  and  it  was 
estimated  by  the  (Joloniul  Botanist  at  the  time  that  these  represented 


"probalily  little  more  than  one-hftlf  of  what  might  be  collected  i 
QoeeuBland,  .  .  .  for  no  country  in  tho  world  has  a  greater  varied  1 
of  uHoful  and  beautiful  woods."  TJuliappily,  some  of  tte  splendid 
forest  areas  of  tho  colony  have  beeo  denuded  of  a  great  deal  of  their 
valuable  timber  trees,  and  uutil  lately  no  properly  organized  steps 
have  been  takeu  to  arrest  the  destruction  of  tbo  state  forests.  Timber- 
getters,  by  paying  a  lioenoe  to  the  Crown,  have  been  at  liberty  to  fell 
the  choicest  luonarchs  of  the  forest,  carrj-ing  off  the  pick  of  the  timbeiH, 
and  throwing  aside  all  else  to  rot  and  go  to  waste,  at  the  same  Um6  J 
taking  no  heed  to  make  gooJ  by  planting  that  which  had  beenl 
destroyed  by  the  axe.  The  whole  timber  industry  in  the  past  may  | 
be  said  lo  have  been  characterized  by  this  improvident  feature.  It  is 
to  be  hoped,  however,  that  this  destruative  system  will  not  continue 
operative  any  longer  now  that  the  newly  appointed  Inspector  of  Forests 
has  taken  up  the  duties  of  the  office.  The  variety  of  grasses  and 
economic  plants,  too,  is  not  less  remarkable  than  the  timbers.  Of  the 
360  kinds  of  Australian  grasses,  about  three-foarths  are  met  with  in 
Queensland.  AsBOoiated  with  these,  in  their  natural  growth,  is  an 
esculent  herbage  of  highly  nutritious  quality,  and  it  is  doubtleaa  owing 
to  the  natural  commingling  of  these  diminutive  foims  of  vegetation 
that  the  famous  pastoral  resources  of  the  country  are  everywhere 
unsurpassed.  Most  of  the  grasses  possess  phenomenal  vitality,  and 
even  when  apparently  annibilalod  by  crushing  droughts,  they  shoot 
forth  luxuriantly  after  a  shower  of  rain.  The  economic  natural  | 
resources,  although  full  of  promise,  have  not  yet  been  fully  utilize 
There  has  been  little  or  no  attempt  to  develop  them  effectively,  toM 
this  is  no  doubt  owing  to  tho  greater  attention  bestowed  upon  othv^ 
more  tempting  industries.  All  kinds  of  tropical  and  ertra-tropio 
fruits  grow  abundantly  in  the  wild  state  and  under  cultivation.  Yegl 
table  oils  of  commerce  are  met  with  everywhere,  and  fibrous  plants  ara 
numerous,  many  of  the  fibres  manufactured  from  the  latter  being  of 
excellent  quality.  About  eighty  varieties  from  the  neighbourhood  of 
Britbane  have  been  sucoessfully  treated  by  the  late  Mr.  M'Pherson, 
who  obtained  the  highest  awards  for  them  at  international  exhibitions 
in  Australia  and  elsewhere.  They  are  very  fine  in  texture,  and  it 
would  pay  handsomely  to  establish  an  industry  for  their  mannfaoture. 
There  is  a  splendid  opening  in  Queensland  for  the  manufacture  of 
vegetable  oils,  especially  the  essential  oils  of  the  Evcaiyj'^i,  of  whiah 
several  varieties  are  met  with.  There  are  altogether  about  3i)0  known 
c  plants  in  the  colony,  of  which  some  130  have  been  introduced. 
The  descent  of  many  of  the  extinct  animals  of  the  Nototherium 
period  is  continued  in  the  present  one.  The  gigantic  kangaroo,  the 
native  bear,  opoesnoi,  native  oat,  dugong,  dingo,  lizards,  alligators, 
and  other  species  of  prehistoric  times,  are  fully  represented  by  the 
smaller  tyi>e8  of  the  present      Although  it  cannot  be  said  that  there 
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ue  uty  rery  clearly  defined  faunal  regioos  in  Qnoensland,  betwixt 
wMob  approximate  lines  of  demarcjition  could  be  eatablished,  yot  there 
I  ire,  u  a  matter  of  fact,  certain,  recogui/ed  zuaes  contiugeut  apoa  the 
;  and  physical  ctinditione  of  the  country,  to  which  a  limited 
I  fioiDber  of  animals  are  restricted.  This  is  es^-ecially  the  case  with  the 
j  kangaroo,  restricted  in  its  range  to  the  cumpaiatively  opeu  dowiia 
I  oonntry  and  to  the  thinly  timbered  coastal  regions  south  of  Towns- 
;  the  cassowary,  whose  home  is  in  the  acrubs  of  the  northern 
Kdietrict;  the  crocodiles,  that  inhabit  the  tropical  rivers  of  the  ooaat, 
mtod  other  lees  important  forma  of  ci  ream  scribed  geographical  range. 
f  Tlio  remarkable  Burnett  salmoD,  known  aa  Ceratodm  Forgleri,  is  found 


nrhere  outside  the  Burnett  river.     It  belongs  to  the  rare  family  of 
Ib,  the  only  other  known  species  being  met  with  in  the  Amason 
f  Aod  in  Africa. 

Birds  are  both  namerous  in  species  and  beautiful  in  diversity  of 

BSolouT.      The  riah  and    dense    tropical   scrubs  and   luxuriantly  thick 

sets  of  northern  Queeneland  favour  a  much  greater  variety  of  bird- 

)  than  is  met  with  in  any  other  part  of  Anatralia.     Nowhere,  except 

f  Guinea  and  in  the  famous  forests  of  Brazil,  is  the  avifauna  of 

y  Burposaed,  or  equalled,  in  variety  of  Bpecies  and  in  wealth 

Several  of  these  dietiuotive  tropical  forma  possess  mony 

Leristio  featorea  peculiar  to  some  of   the  I'apuau  birds  of  the 
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Paradise  family,  particularly  the  Manacudia,  Chlamydodvra,  and  Pft/orAu^ 
The  caaaowary  of  North  QiieeDsland  finds  a  counterpart  ia  the  New^ 
Quiuca  species,  and  one  of  the  kingfishers  ia  common  to  both  oountriea. 
I'arrote  and  pigeons  are  ahnndantly  reproeented  in  the  whole  of  Ana- 
trslia,  and  they  too  are  allied  to  the  Papuan  and  Moluooan  typaa. 
The  remarkable  monnd-buildera,  the  scrub  turkey  and  northern  scrub 
hen  (Megipoitius  lumalus),  are  plentiful  in  many  parts  of  the  colony ; 
the  former  is  a  bird  peculiar  to  Auetralia,  the  latter  is  also  niet  with 
in  New  Guinea  and  the  Malay  archipelago, 

Reptiliau  life  is  well  sustained  throughout  the  entire  territorial 
area  of  tho  colony.  It  ia  one  of  the  woret  manifestations  of  Nature's 
creative  energy  with  which  man  has  to  contend.  Snakes,  indeed,  are 
numerous,  and  certainly  inimical  to  the  higher  as  well  as  to  the  lower 
forms  of  animal-life.  The  decidedly  venomous  species  are  repreeented 
by  several  kinds — especially  the  death-adder,  the  black  snake,  the 
tiger-snake,  and  ihe  brown  snake.  The  first  is  a  harmless- looking, 
diminutive,  inactive  kind  of  reptile,  but  strikes  with  marvellous  rapidity 
and  force  when  disturbed.  Considering  the  outdoor  life  of  most  of  the 
colonists — in  the  forests,  scrubs,  and  plaius — the  mortality  from  snake- 
bite 18  remaikahly  low.  Many  of  the  northern  streams  are  infeateil 
with  crocodiles,  but  these  dangerous  sanrians  are  not  found  in  th« 
rivers  of  soulhern  and  western  Queensland.  The  large  crocodile  attnine 
a  length  of  some  21  feet.  It  is  stealthy  in  habit  when  seeking  to 
seize  its  pi-oy,  and  strikes  with  terrible  and  relentless  force  with  jaws 
and  tail  as  well.  Queensland  is  also  rich  in  reptiles  as  well  as  in 
bntterfliot  and  other  forms  of  insect-life.  Both  OniUhojtUra  and  Colc- 
ojilcra  are  very  plentiful,  the  rich  tropical  vegetntion  being  e8]>ecialiy 
favourable  to  tho  development  of  an  apparently  bewildering  number 
of  species  and  varieties.  The  rich  colours  are  very  beautiful,  and  the 
eiza  striking. 

Climate. 

The  climate  of  Queensland  has  rarely  been  justly  oetimated.  As 
a  matter  of  fact,  the  climate  of  the  southern  portion  of  the  colony  is 
unrivalled.  Extremes  of  temperature  are  unknown.  The  aummer 
temperature  is  warm,  but  rarely  op]>re8Bively  hot;  in  mountainous 
regions  and  on  tablelands  of  even  moderate  elevation,  it  is  decidedly 
cool,  temperate,  and  bracing.  Tho  winter  climate  of  this  part  of  the 
country  resembles  that  of  Naples.  There  is  a  prevailing  cloudless  sky; 
the  atmoaphore  is  clear,  dry,  and  invigorating  ;  the  nights  are  oomfort- 
ably  oool,  and  the  days  delightfully  warm.  Frosts  are  very  slight,  and 
of  only  a  few  hours'  duration.  This  season  is  most  conducive  to  health 
and  congenial  to  outdoor  life.  The  distressing  hot  winds,  so  fretjuontly 
oxperienoeil  in  other  southern  colonies,  are  unknown  here.  The  humidity 
is  naturally  greater  in  the  ooastal  district  than  in  the  inland  regiona. 
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wbflre  the  air  uf  the  great  weat«Tu  jilaina  and  rolling  dowus  country  is 
eiceedingljr  diy  and  buoyant.  The  nioiet  heat  of  the  coastal  bell  ie 
greatly  modified  by  the  rtrrosbing  sea-breezes  and  prevailing  trado- 
winda.  (Jn  the  slopes  and  spurs  of  tho  coast  range  tho  teniiwraturo 
is  comparatiTely  low,  and  the  air  olear  and  bracing,  whilst  the  atmu- 
ipbere  of  the  Herbertou  tableland  is  remarkably  salubrious,  keen,  and 
refreshing.  Fereistent  and  irritating  miasmatic  disorders  ate  entirely 
nnknown  in  this  elevated  region,  where  the  nights  are  frequently  eold 
and  frosts  by  no  means  uncommon.  West  of  the  coast  range  the 
lemporature  is  sometimes  high  during  the  summer  months,  but  it  is  a 
dry  heat,  and  very  little  inconvenience  or  discomfort  is  experienced  by 
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fEoiopeaDB  engaged  in  mining  and  other  laborioaa  oooupations.     Taken 

I  the  whole,  it  may  bo  honestly  stated   that  outside  the  tropic  the 

|-«limate  of  the  country  in  highly  favourable  to  the  European  conatltution. 

TQaeeneland    is    thus   purtitioncd    into    two   distinct   and   well-defined 

K-pluTial    zones,  that  coTTespood  with  the  dominating  climatic  ones  in 

k  very  marked  degree,     The  eastero  or  coastal  division  is  abundantly 

ratered  by  a  copious  rainfall ;  the  vegetation  ie  in  conseij nonce  luxuriaut, 

lad  the  soils  exceedingly  fertile.     In  the  western  district  the  mean 

iDoal  rainfall  is  generally  scanty,  and  not  infrequently  deficient  in 

It  gradually  diminishes  from  about  47  inches  at  Toowoomba, 

I  the  top  of  the  main  range,  to  about  ti  inches  at  Birdeville ;  and  at 
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Gamooweal,  withitt  the  tropics,  ami  almust  due  north  from  the  latter 
place,  it  is  about  15  inchee  only.  The  natural  effect  of  tlus  tnininium 
preoipitatiou  is  everywhere  felt  in  the  extreme  diynees  of  the  climate, 
and  thi§  would  indeed  have  rendered  the  pastoral  occupation  of  soma 
far  west  and  rentote  areas  altogether  impracticable  were  it  not  for  tbft 
valnablo  artesian  waters  with  which  they  are  now  abundantly  supplied. 
Since  artesian  water  was  first  discovered  in  the  storage  beds  uf  tha 
Lower  Cretaceous  formation,  which  is  estimated  to  represent  66  per 
cent,  of  the  entire  area  of  the  colony,  the  borer's  drill  has  pierced  iho 
rolling  downs  strata  in  all  directions,  and  the  result  has  been  a  complets 
transfonnatioii  of  parts  of  the  country  from  their  former  dry  and 
parched  state  to  a  happy  condition  uf  fertility.  Taken  altogether 
officially  catalogued,  there  are  now  over  9:(4  bored  wells  in  Queensland, 
most  of  which  are  west  of  the  coast  range,  the  daily  average  for  each 
bore  being  6iiti,231  gallons,  while  tli«re  are  several  bores  whose  dally 
yield  is  from  three  to  four  millions  of  gallons  apiece,  and  much  of  tba 
water  Is  suitable  for  irrigation  purposes.  Besides  the  bores,  there  an 
numerous  natural  artesian  springs  that  yield  a  very  large  supply  ofi 
good  water,  and  these  api)ear  to  occupy  a  belt  of  countrj-  between  which 
and  the  central  region  of  the  continent  there  is  probably  some  wollr 
established  connection,  us  they  correspond  in  their  peculiar  characteristioi 
with  the  thermal  springs  observed  by  trayellers  in  that  part  of  tbi 
country. 

The  temperature  records  uf  the  colony  are  now  wcU  esbablishi 
They  ver^'  clearly  indicate,  by  their  maximum  and  minimum  isothi 
linos,  that  the  heat  is  very  rarely  abnomiul  In  any  part ;  that  there  is, 
in  point  of  faot,  an  agreeable  uniformity  lu  the  thermometric  raugtt 
throughout  the  year.  At  Brisbane  the  mean  shade  temperature  i* 
68°,  at  Boma  65°,  Rockhampton  72°,  Townsville  75°,  and  at  Hughendi 
74°.  The  wet  season  occurs  in  the  months  of  December,  January,  and 
February,  during  which  time  thunder- showers  are  frequently  ex- 
perienced, and  the  rivers  sometimes  flooded.  In  consequence  of  a 
recent  very  serious  and  prolonged  drought,  much  attention  is  now  being 
given  to  irrigation  and  water  conservation,  not  only  there,  hut  in  other 
states  of  the  commonwealth.  Already  some  extensive  schemes  have 
been  developed  in  the  Murray  basin  by  the  New  South  Wales  Govern- 
ment, and  in  Victoria  and  Soath  Australia  irrigation  operations  have 
been  in  progress  for  some  tinie.  But  there  is  muoh  doubt  whether 
these  will  pay.  In  point  of  fact  they  have  not  done  so  to  any  extent 
•syet.  Still,  there  is  a  vast  future  before  the  country,  and  irrigation 
in  the  coastal  districts  will  certainly  be  developed  on  a  sufticienlly 
large  scale  to  adequately  meet  the  requirements  of  oloser  settlement, 
when  the  results  are  certain  to  be  more  satisfactory  and  the  oonditions 
of  life  onrrespondingly  favourable.  With  water-conservation  the  case 
is  quite  different     It  is  now  very  fully  recognized  that  a  mistake  hab 
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been  made  in  allowing  the  whole  of  the  oopious  rainfall  to  run  to  waste 

in  the  sea,  when  a  portion  of  it  oonld  have  been  stored  np  to  make 

proTision  for  dry  times.     With  this  object  in  view,  it  is  proposed  to 

examine  the  watercourses  systematically,  and  explore  the  catchment 

ima.     In  consequence  of  their  comparative  shortness,  some  of  the 

ooiBtal  watercourses  have  rather  steep  declivities,  and  the  channels 

m  not  impervious,  both  of  which  conditions  are  unfavourable  to  the 

ftonge  of  large  quantities  of  water,  and  consequently  the  subject  is 

one  associated  with  some  difficulties.     In  the  Moreton  district,  for 

'  instance,  this  is  especially  the  case.    Here  a  system  of  reservoirs  for 

water-imponnding  has  been  proposed.     But  no  practical  results  have 

ever  been  obtained  from  the  scheme,  which  to  all  intents  and  purposes 

has  been  abandoned.     But  in  the  sugar  districts  north  of  Brisbane, 

especially  at  Bundaberg  and  in  the  Burdekin  delta,  a  good  deal  of  the 

river  waters  is  utilized  for  irrigating  the  fertile  lands  there,  and  the 

experiment  has  so  far  been  satisfactory  enough  to  induce  the  settlors 

to  give  the  matter  some  considerable  attention. 

Industries. 

As  a  wealth-producing  colony,  Queensland  occupies  a  position  in  the 
Iront  ranks  of  the  British  Empire.  Its  commercial  and  maritime 
position  is  one  of  the  most  important  in  the  southern  hemisphere,  being 
the  key  of  the  great  ocean.  It  possesses  some  of  the  finest  natural 
harbours  to  be  found  on  the  whole  of  the  Australian  continent,  and  an 
enormous  stretch  of  over  1200  miles  of  the  coast-line  is  protected  from 
exposure  to  the  Pacific  ocean  by  a  stupendous  barrier  reef  of  coral  rocks, 
with  its  inexhaustible  products  of  pearl  shell  and  fishery,  including 
heeke  de  mer  and  tortoise-shell,  whilst  the  favourable  advantages  it 
Affords  to  all  classes  of  shipping  in  navigating  the  coastal  waters  of  the 
territory  cannot  be  overlooked.  Viewed  from  a  national  or  territorial 
standpoint,  the  population  of  the  state  is  absurdly  small.  It  must 
indeed  be  obvious  to  all  concerned  that  the  full  development  of  the 
great  revenue-producing  resources  cannot  be  accomplished  by  the  mere 
handful  of  some  510,515  people  that  now  inhabit  the  count):y,  the  great 
majority  of  whom  are  urban  dwellers.  It  is  only  by  the  substantial 
inorease  of  the  rural  inhabitants  that  the  latent  wealth  can  be  rendered 
productive.  The  comparatively  small  number  of  colonists  may,  however, 
allude  with  some  satisfaction  to  the  annual  export  trade,  now  amountiug 
io  over  ten  million  pounds  sterling.  This  is  a  very  satisfactory  record 
of  progress,  and  affords  striking  evidence  of  the  industry  and  enterprise 
of  the  people,  who,  in  the  face  of  numerous  pioneering  obstacles,  and  the 
drawbacks  of  early  settlement,  are  loyally  endeavouring  to  extend  the 
British  Empire  in  this  fair  land.  The  industrial  resources  of  Queensland 
hare  drawn  to  its  shores  people  of  divers  nationalities,  who  contribute 
to  their  development.    Besides  Britishers  and  other  Europeans,  there 


aru  Americans,  Ohiueeo,  Japanese,  Indians,  Siamese,  and  PolynesianH. 
The  Pacific  Islanders,  or  Kanakea  as  they  are  commonly  called,  are 
chiefly  employed  as  labcjurers  in  the  siigar  intlnstry.  for  wliioh  ucoupation 
they  are  eminently  suited.  For  well-known  scientific  reasons,  the  while 
man  is  not  fit  to  tatce  the  jilace  of  the  Kanaka  or  Polynesian  worker  in 
the  cane-fields  of  Queensland.  It  is  a  generally  recognizeii  fact  that 
white  people  who  live  in  the  tropics  become  antcmic,  and  sufier  more  or 
leas  from  malaria,  the  former  disease  roaulting  from  a  diminished  supply 
of  oxygen  in  the  air,  which  by  expansion  becomes  rarer  in  the  high 
temperature  of  the  tropical  regions  than  in  the  temperate  zone.  Thus 
we  BOB  from  actnal  experience,  and  as  the  result  of  scientific  investiga- 
tion,  that  the  tropical  cane-fields  are  inimical  to  Europeans,  who,  in 
consequence,  cannot  hope  to  ever  compete  with  the  natives  of  the 
tropics  in  t^ane-culture  there. 

The  ]>uhlic  debt  of  Queensland,  amounting  in  all  to  £3(3,898,414,  is 
really  comparatively  small  for  a  state  whose  immense  resources  and  vast 
natural  wealth  are  beyond  estimation,  and  has  been  almost  entirely 
spent  on  railways,  reproductive  works,  and  immigration.  Although 
some  L'801  miles  of  railways  arc  now  opened  fur  traffic,  it  is  obvious 
tliat  these  pulsating  arteries  of  commerce  will  have  to  be  greatly 
extended  over  the  country  as  territorial  settlement  increases.  It  will, 
no  doubt,  be  foand  necessary  to  tap  the  northern  portion  of  the  state  by 
a  grand  trunk-line  of  railway,  extending  to  the  shores  of  the  Gulf  of 
Carpentaria.  This  would  place  the  capital  city  of  Brisbane  in  closer 
touch  with  London  and  the  great  Eastern  markets  of  India,  China,  and 
Japan,  and  would,  moreover,  help  greatly  to  open  up  the  unsettled 
districts  of  the  country.  As  it  is,  the  great  interstate  railway  connects 
Brisbane  with  Sydney,  Melbourne,  and  Adelaide  on  the  south  ;  Gympie, 
Maryborough,  and  Gladstone  on  the  north;  whilst  Dalby,  Roma, 
Oharleville,  and  Cunnamulla  in  the  far  south-western  division  are  also 
linked  by  rail  to  the  capital  city  of  the  state.  In  the  central  and 
northern  distriots,  the  vast  pastoral  areas  of  the  far  west  are  pierced  by 
the  iron  roads  that  connect  the  remote  township  of  Longreach,  on  the 
Thomson  river,  with  the  important  seaport  town  of  Bock hamp ton ; 
Hnghonden,  on  the  headwater  of  tho  Eliudors  river,  with  Townsville. 

The  principal  products  of  the  coluny  are  derived  from  three  great 
primary  sources — pastoral,  mineral,  and  agricultural.  The  first  of  these 
is  more  fully  developed  than  the  others.  It  was,  in  fact,  the  parent 
industry,  the  foundation  of  which  was  laid  by  the  early  pioneers,  who 
pushed  northwards  with  flocks  and  herds  from  the  mother-colony,  in 
search  of  fresh  pastures. 

In  the  early  days,  even  it  was  known  that  the  vegetation  and 
climate  of  tho  great  western  district  are  eminently  suitable  for  stock- 
raising,  and  large  areas  are  now  occupied  for  this  purpose.  Alth  ough 
cattle  and  efaeep  have  been,  and  are  now  to  some  extent,  pastnred  qs 
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I  the  lands  of  the  coastal  regioo,  the  nnmber  is  small  oompared  with  the 

[  gKit  iodka  and  herds  that  have  ftourished  on  the  famoas  pastoral 
laodsof  the  rolling  dowue.  It  is,  however,  anticipated,  that  instead  of 
bain^  mostly  need  for  gtasing  purposes,  the  rich  and  fertile  lands  of  the 
Duling  downs  will  in  future  be  utilised  for  the  prodnotion  of  grain,  for 

I  wliich  they  are  nnrivalled. 

Id  ordinary  seasons,  when  not  handioapped  by  serious  droughle,  the 

r  Aeep,  cattle,  and  horses  iu  Queensland  number  Bomo  scores  of  millions, 
The  wool,  meats,  and  other  by-products  find  a  place  in  the  world's 
markets,  but  the  further  devohipment  of  this  industry  is  greatly 
hindered  liy  the  difficulty  aometimea  experienced  in  readily  placing  the 


b«ef  and  mutton  upon  the  European  market.  Both  of  these  products 
are  acknowledged  to  be  of  exoelleut  <|nality;  the  supply  is  practically 
inexhanstilile,  and  the  cost  very  low.  There  is  no  reason  whatever  why 
the  meat-consumers  of  the  United  Kingdom  should  not  obtain  their 
supply  from  tjueenslaml.  The  iiaestion  of  transport  is  one  that  need  no 
longer  render  this  impracticable,  since  the  ordinary  passage  tu  England 
is  now  90  comparatively  short  that  weekly  supplies  may  be  landed  in 
Ijondou  with  unfailing  regularity.  The  needed  encouragement  would 
lba«  be  not  long  wanting  were  the  very  high  qualities  of  the  meat  fully 
appreciated. 

The  agricultural  industry  is  limited  to  the  eastern  settled  district, 
from    Cooktown   south.     There  is  a  broad  coastal  belt,  sonth  of  the 
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22Dd  parallel,  highly  favourable  to  the  cnltivation  of  maize ;  th« 
rainfall  ia  more  than  20  inches  daring  the  summer  months,  which  is 
the  rainy  eeason  there,  and  the  aoila  are  exceedingly  fertile.  Sinoe  the 
disoovery  of  large  supplies  of  artesian  water,  extensive  areas  of  country 
have  thereby  been  rendered  suitable  for  agriculture  that  were  formerly 
of  no  value  for  that  purpose.  This  is  especially  the  case  with  the  rich 
pastoral  lands  of  the  west  to  which  I  have  already  alluded,  where  the 
climate  and  soil  render  them  of  immense  value  for  the  production  of 
grain.  It  is  no  exaggeration  whatever  to  state  that  in  no  other  part  of 
the  world — and  this  cannot  be  too  often  reiterated — has  nature  provided 
a  more  suitable  region  for  the  grain -cultivator  than  the  one  under 
consideration,  the  only  drawback  being  the  occasional  oocnrt«nce  of 
droughts.  It  is,  however,  anticipated  that  this  obataole  to  closer  and 
more  rapid  settlement  will  shortly  be  overcome  by  a  well -developed 
scheme  for  conserving  the  rainfall  and  natural  waters  of  the  country. 
The  whole  of  the  agricultural  forms  in  the  state  represent  an  aggregate 
area  of  about  26,288  square  miles  (including  lands  alienated  by  deeds 
of  grant,  lands  sold  by  auction,  and  selected);  some  714  square  mile* 
are  under  cultivation,  including  an  area  of  1 70  square  miles  under  sngar- 
cane.  The  sugar  industry  is  one  of  very  great  importance,  and  its 
bearing  upon  the  present  and  future  prosperity  of  the  country 
acaroely  be  overestimated.  The  sugar  lands  at  present  under  cultivation 
chiefly  comprise  the  rich  alluvial  areas  of  the  coastal  region,  especially 
in  the  Maokay  and  Bundaborg  districts,  where  large  mills  with  elaborate 
appliances  have  been  established  at  very  groat  cost.  The  annual 
output  of  sugar  reaches  a  value  of  close  upon  a  million  pounds  sterling. 

Land  in  Queensland  may  be  easily  and  readily  acquired  from  the 
Government  on  terms  and  in  areas  liberal  enough  to  place  it  within 
the  reach  of  all. 

Tobacco  grows  to  perfection  in  the  Stanthorpe  and  Eillamey 
districts,  and  it  is  locally  manufactured  to  some  extent,  the  quality 
and  flavour  of  the  weed  being  greatly  appi-eciated  by  consumetv. 
Coffee  is  cultivated  in  the  northern  district,  east  of  the  main  range, 
where  the  soil  and  the  climate  are  especially  favourable  to  the  growth 
of  the  plant.  Cotton  and  arrowroot  find  congenial  fields  in  the  rich 
lands  of  the  southern  district,  on  the  eastern  side  of  the  main  range. 
Fmit-growing  is  an  industry  that  has  hitherto  received  very  little 
attention,  but  for  the  eitension  of  which  there  is  great  scope ;  while 
the  ramific«tions  of  the  pearl-shell  industry  extend  over  the  numerous 
shallow  submarine  aress  of  Torres  Strait,  within  the  Great  Barrier 
reef.  Thursday  island  is  the  capital  of  the  pearl  fleet,  and  it  is  also 
the  neutral  camping-ground  of  a  mixed  population  from  all  quarters 
of  ihe  globe,  who  are  mostly  engaged  in  pearl-fishing.  The  indai 
is  an  impr-rtant  one  to  the  colony,  and  special  legislative 
have  had  to  be  enacted  for  ita  proper  regulation.     Over  !250  toQs 
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pearl-shell  were  exported  daring  the  year  1900,  valtied  at  £128,451. 
This  ram  does  not  indade  the  amount  realized  for  the  many  valnahle 
pearls  that  have  been  found  in  the  shelU.  Divers  are  employed  to 
searoh  for  the  pearl-shell  in  depths  up  to  20  fathoms,  beyond  which 
they  oannot  work  without  danger  to  life. 

To  the  enterprising  colonist,  Queensland  offers  a  very  wide  field 
for  the  establishment  of  industries,  or  for  the  further  development  of 
existing  ones.  Many  of  the  goldfields  only  require  the  judicious  in- 
▼sstment  of  capital  to  develop  them  into  profitable  and  permanent 
mdnatries  that  would  yield  very  handsome  returns.  The  meat  industry 
is  yet  in  the  experimental  stage,  so  to  speak,  and  to  its  future  possi- 
bilities there  is  practically  no  limit.  No  systematic  steps  have  yet 
been  taken  to  supply  tbe  local  markets  with  fish,  although  tbe  coastal 
waters  teem  with  fish  of  excellent  quality.  The  agricultural  industry 
and  its  associated  branches,  offer  an  unlimited  field  for  the  profitable 
investment  of  small  capital,  and  the  remunerative  employment  of 
agriculturists  with  very  moderate  means  and  practical  experience. 
Irrigation  has  only  yet  been  attempted  on  a  very  smdU  scale,  operations 
being  chiefly  confined  to  the  lands  of  the  lower  Burdekin  basin.  The 
artificial  watering  of  the  lands  will,  no  doubt,  receive  early  attention 
in  the  western  parts  of  the  colony,  now  that  artesian  supplies  of  water 
have  been  obtained  in  country  where  formerly  irrigation  was  imprac- 
ticable. It  is  not  possible  to  give  even  an  approximate  estimate  of  the 
areas  of  lands  suitable  for  irrigating,  but,  broadly  speaking,  it  may  be 
said  that  probably  the  whole,  or  most,  of  the  vast  rolling  downs 
country  is  naturally  adapted  for  that  purpose. 


CHANGES  IN  THE  LEVEL  OF  THE  CITY  OF  NAPLES. 

By  R.  T.  aUNTHER. 

The  evidence  for  the  changes  of  level  of  the  coast  of  the  Bay  of  Naples 
since  the  Boman  times  *  is  supplemented  and  confirmed  by  the  evidence 
of  alterations  in  the  level  of  the  city  itself,  but  as  most  of  those  who 
have  recorded  this  evidence  have  failed  to  realize  the  full  extent  of  the 
land-movements,  their  descriptions  are  incomplete,  involved,  and  often 
oontradiotory.  In  no  case  is  this  more  clear  than  in  histories  of  the 
Port  of  Naples. 

It  has  often  been  affirmed  that  the  ancient  harbour  of  Naples  was 
much  further  inland  than  the  sea  reaches  now,  being  situated  below  the 


•  Some  aoooont  of  the  evidence  for  tlie  chanjircflof  level  of  tlie  Ttalian  const  hoe  been 
friven  in  thia  Journal  for  Augunt  and  Septemljer,  1903,  an«l  in  AreJixologia,  vol.  Iviii. 
Cf.  *  Contribations  to  the  Study  of  I'kirth  Movements  in  the  Bay  of  Naples/  Oxford. 
4to.     1904. 
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churches  of  the  Gesii  Yeoohio  and  S.  Giovanni  Maggiore  ;  *  and  opposite 
the  gradinata  (steps)  leading  to  the  latter  church  haye  been  fonnd  mins 
supposed  to  be  of  a  lighthouse,  which  was  built  of  good  tile-brioks  and 
contained  a  marble  spiral  staircase.f  On  the  site  of  the  CoUegio  del 
Salvatore  a  wall  was  found  of  great  blocks  of  lava  like  that  from  Monte 
Olibano,  laid  without  any  mortar ;  according  to  the  aoconnt  given  by 
S]K)nzilli,  this  wall  was  considered  to  bo  part  of  the  mole  of  the  Greek 

Parthenope4 

According  to  some  accounts,  the  earliest  harbour  became  filled  up  and 

was  succeeded  by  another  near  the  church  of  S.  Onofrio,  where  a  street, 
tho  Vico  Lautema  Yeochia,  was  named  after  the  light  of  the  Fort.  The 
second  harbour  was  similarly  succeeded  by  a  third,  oonstmoted  by 
Charles  II.  of  Anjou  (1285-1309),  which  is  still  in  existence  inside  the 
mole,  called  the  Molo  Piccolo,  now  part  of  the  Yia  Piliero.  Charles  IL 
subsequently  began  building  the  mole  of  a  larger  harbour  outside,  which 
was  finished  by  his  successor,  and  received  the  name  of  the  Molo 
Angioino. 

The  quarter  of  the  town  which  is  said  to  have  arisen  upon  the  site  of 
the  two  most  ancient  harbours  rests  on  a  subsoil  of  sand  and  marioe 
deposits,  and  has  received  the  name  Porto.  Were  this  the  only  evidence 
l)efore  us,  we  should  be  justified  in  assuming  the  remains  of  the  anci^it 
harbour  of  Neapolis  to  be  as  far  inland  as  S.  Giovanni  Maggiore,  bnt  our 
assumption  is  shaken  by  the  occurrence  of  I?oman  ruins,  below  fiea-level, 
in  the  very  quarter  supposed  to  have  been  under  water.  To  mention 
but  a  few  of  the  localities  where  such  remains  have  been  discovered  in 
excavations  at  a  very  low  level,  we  may  cito  the  Strade  Ferrivecohi  and 
Armieri  (Loffredo,  c.  29) ;  in  the  Strada  doi  Pellettieri  near  S.  Paolo  was 
found  the  marble  gateway  which  was  put  into  the  chapel  of  the  old 
Royal  Palace  near  the  Arsenal  (Summoute,  i.  27) ;  under  the  present 
Araenal,  tombs  and  the  walls  of  porticoes  and  cisterns  occurred  at  so 
low  a  level  that  Fabio  Giordano  thought  that  they  must  be  the  fish- 
ponds of  Luculhis,  which  have  also  been  identified  with  the  low-lying 
remains  under  Ghiatamone  by  Pontano  and  Celano;  other  ruins  lie 
buried  under  S.  Maria  a  Cappella  on  the  Chiaia,  and  near  the  eastern 
end  of  the  workshops  of  the  dockyard  was  an  "ancient  bath"  close 
upon  5  feet  below  water  (Niccolini).§ 

*  Founded  ou  tlic  site  of  a  temple  built  by  Hadrian  and  dedicated  to  Antinons. 

t  Tlu>  ruin  was  standiup:  until  IGSO,  when  it  was  stated  to  Imvc  bei'n  dcmoliahod  to 
makt'  way  for  the  new  buildings  of  tho  magnificent  lUfcctory  of  the  Collogio  del 
Salvaion\  now  tho  "  Aula  Ma^rna  "  of  the  Uniforsitv. 

X  In  the  anthor*8  opinion.  Parthcnope.  if  synonymous  with  PalaBpolis,  was  not 
situated  s<)  close  to  Neai>olirt,  but  lay  at  the  southern  end  of  Posilipo  (cf.  Archxologia^ 
vol.  Iviii.).  Tlie  harUmr  nfornd  to  liy  Silius  Italicus  in  the  scntenoo  ** PaH^nojMB 
jMtrtuf  ftntio-fiih'f^hfut  wiutif'*  cannot,  tlienfc^ro,  W  idontilio*!  with  ctTtaiuty  as  the  pro. 
doccssor  of  the  ni«Hlcrn  Tort  <»f  Naphs. 

§  To  tliis  list  of  Kiminn  ruins  wh'wh  have  K*en  unoartheil  at  a  very  low  lovid,  we 
mny  add  the  fi»llowini::  opu*  nthiihitiim,  Tcnnino  dci  Mivcia  (Carletti,  p.  70) ;  walla 
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With  the  knowledge  that  the  land  is  now  at  a  level  much  lower  than 
that  which  the  Romans  knew,  and  also  that  a  subsidence  of  some  35  feet, 
followed  by  an  elevation  of  19  feet,  has  taken  place  in  the  dark  ages,  we 
have,  as  it  were,  a  key  to  the  questions  that  puzzled  and  sometimes 
haffled  the  historians. 

Since  the  Angevins  there  have  been  a  succession  of  harbour  exton- 
lioDS  to  seaward,  and  consequently  the  early  writers  assumed  that  the 
■iTch  of  the  coast  had  always  been  in  that  direction  and  that  the  first 
krbours  were  close  under  the  old  town  walls.  The  contrary  is  likely  to 
kve  been  the  case,  for  before  the  post-Eoman  subsidence  of  the  land, 
tiie  quarter  of  Porto  must  have  been  high  and  dry,  and  a  harbour  could 
not  have  been  any  nearer  the  town  than  the  Porto  Piccolo,  but  may  have 
Iain  rather  further  out.  The  Roman  foreshore  would  certainly  have 
extended  beyond  the  limits  of  the  shore  in  the  thirteenth  century, 
which  is  known,  for  Charles  of  Anjou  erected  the  church  of  S.  Pietro 
Martire  "  on  the  edge  of  the  water  "  (Nobile),  and  the  beach  extended 
to  the  Incoronata. 

How,  then,  is  the  tradition  of  a  lighthouse  near  S.  Giovanni 
Haggiore  to  be  reconciled  with  these  facts  ?  The  answer  is  to  be  found 
in  the  subsidence  of  the  land  during  the  dark  ages.  With  the  land  19 
feet  below  the  present  level,  the  quarter  of  Porto  would  have  been  under 
water,  and  the  sea  would  have  broken  at  the  foot  of  the  town  walls. 
Then,  no  doubt,  small  vessels  may  have  found  shelter  under  the  lee  of 
partially  submerged  murtcini  or  the  secondary  walls,  which  seem  to  have 
been  constructed  on  the  south  side  of  the  town,  and  a  light  placed  upon 
an  ancient  tower  may  have  marked  the  anchorage.  We  would,  therefore, 
plain  the  so-called  mole  of  large  blocks  of  lava  near  the  Qesu  Vecchio, 
being  parts  of  the  walls  of  Greek  Noapolis,  and  the  tile-built  pharua 
a  Roman  tower  which  in  the  dark  ages  was  converted  into  a  light- 
honee.  It  is  difficult  to  fix  the  exact  date  at  which  these  land- 
movements  were  in  progress.  The  subsidence  is  recorded  in  a  passage 
in  S.  Gaudioso,  Bishop  of  Salerno,  who  mentions  a  violent  eruption  of 
Yesnvius,  acoompanied  by  the  submersion  of  a  part  of  Naples  by  the 
sea,  at  some  time  during  the  fifth  and  sixth  centuries.  A  rising  of  the 
land  is  recorded  in  the  chronicle  of  Santa  Sofia,  for  on  July  12,  1212, 
the  sea  is  stated  to  have  retired  for  75  yards ;  and  on  Sunday,  May  6, 
1237,  the  sea  retired  for  a  bowshot  from  Gaeta  to  Castellamare. 


built  of  tiles  and  a  Greek  iDSoription  under  the  Case  de'  Benedettiai  near  S.  Severino 
(Hartorelli,  *  Theoa,'  p.  474) ;  foundations  of  opu$  laieritium  and  retieulatum,  and  frag- 
ments of  columDs  under  the  Ghiesa  di  Portanova  (Gestari,  *  Top.  di  Nap.,'  p.  13 ; 
Gelano,  iv.  52) ;  hases  of  columns  and  pieces  of  an  aiohitrave,  under  the  Sodile  di  Porto 
(Martorelli,  *  Theca,'  p.  636) ;  bas-relief  of  Orion,  fragment  of  arohitraye  inscribed  GsBsar, 
and  two  large  marble  cats  (Lettieri)— the  former  has  been  put  up  agninst  u  wall  in  tho 
quarter  of  Porto,  and  is  vulgarly  known  as  the  Pesce  Nicolo,  after  the  noted  swimmer 
who  used  to  swim  with  letters  from  Messina  to  the  mainland  in  the  time  of  Frederick 
of  Aragon. 

No.  II. — August,  1904.]  o 
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We  owe  to  Petrarch  a  description  of  another  retreat  of  the  sea,  which 
was  accompanied  by  a  great  tempest  and  earthquake,  on  November  25, 
1343,^  during  his  visit  to  Naples  as  Nunzio  Apostolico  to  his  Eminonoe 
the  Cardinal  Colonna. 

Now,  although  the  *' retirements  of  the  sea"  which  are  recorded 
from  the  thirteenth  and  fourt<^enth  centuries  are  best  explained  as 
incidents  of  the  rising  of  the  land,  we  do  not  believe  that  the  whole 
uprising  of  10  feet  took  place  wholly  within  those  centuries.  The 
history  of  the  church  of  S.  Leonardo  on  the  (-hiaia,  also  known  as  8. 
Leonardo  doll'  Isola  nella  Villa  reale,  shows  that  no  very  considerable 
upheaval  of  land  could  have  taken  place  after  the  foundation  of  the 
church  in  1028,  an  opinion  which  is  supported  by  the  record  of 
houses  existing  on  the  site  of  S.  Piotro  Martire  in  1075  (Grimaldi), 
and  by  the  fact  that  otlier  lowlying  quarters  had  been  built  upon  in 
very  early  times,  witness  the  Sopportico  Gajolari,  the  Church  of  S.  IL 
delic  Rose,  the  Strada  Costanzi,  the  Strada  Calcara,  and  the  Bione  and 
Sedilo  Caicara.  (^Confirmatory  evidence  might  perhaps  be  also  obtained 
from  the  Church  of  S.  Giovanni  a  Mare,  which  is  said  to  have  been 
built  upon  the  foundations  of  an  ancient  temple  (Nicoolini). 

At  the  time  of  the  greatest  subsidence  of  the  land,  two  islands  hij 
just  off  the  shore.  I^ho  largest,  a  rock  known  as  the  insula  maris  « 
Megaris  opposite  the  Castollo  Jjucullano,  is  still  in  existence,  although 
connected  with  the  mainland  by  a  causeway  and  bridgcf  The  Chiesa 
al  Salvatore  was  erected  upon  it  in  the  seventh  century,  it  was 
strongly  fortified  by  the  Normans  in  the  eleventh,  and  their  masonry  may 
still  he  seen  under  the  walls  of  the  Castel  dell'  Ovo  as  it  now  stands. 
A  second  church  dedicated  to  S.  Pietro  was  founded  in  1 324.  A  short 
distance  to  the  east  was  the  second  islet,  the  small  Isolotto  di  S.  YincenEO, 
not  much  above  the  sea-level,  which  belonged  to  the  monks  of  B. 
Viocenzo  al  Yolturno,  having  been  given  in  882  to  Majone,  their  abbot, 
and  is  described  as  a  property  **in  portu  Neapolitano."  |  The  Castel 
Nuovo  now  covers  much  of  the  property,  but  in  the  eleventh  century 
the  islet  was  still  in  existence,  for  in  1031  the  monks  of  SS.  Teodoro 
and  Sebastiano  litigated  for  rights  of  fishing  in  the  sea  around  the  islet. 
The  next  mention  of  it  is  probably  dated  after  a  considerable  elevation 
of  the  land  had  taken  place,  for  in  1280,  the  isuWla  "  sauda  et  destraota 
et  dcquastata  et  arida  et  sine  hodiiicio  *'  was  given  in  enfitensi  by  the 
monastery  ii  to  Kaone  dc  Griflfo,  a  member  of  a  rich  family  who  lived 
near  the  ])ort.  In  1 383  it  came  into  the  possession  of  Summo  de  Griffo 
by  purchase  from  the  Abbot  of  S.  Sebastiantt :  at  this  time  it  was  the 

♦  The  churrh  of  S.  Piotro  Martire  is  said   to  Luvc   bern  '*  buried  in  frightftU 
HimmIs"  ill  Ihirt  Humo  yt-ar. 

t  The  work  of  Zunijru,  15J»J. 

X  CliriMi.  Volturnini*«-  rx  To*!.  r»jirlH'riiii:mo,  f.  14l».  v. 

§  S.  SoltRritiaiio. 
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ouBtom  of  tbe  Neapnlitane  to  go  and  sit  out  on  it  in  eummer  to  take 
tho  air,  and  Charles  II.  is  stated  to  liave  done  bo  too. 

In  the  fifteenth  uentury,  the  Torre  S.  Vinoenzo  waa  erected  in  the 
sua,  and  it  was  found  useful  in  some  of  Charles  VIII. 's  engagementa 
with  the  Aragonesc  in  1495,  and  with  the  French  and  Spaniards  in 
1501.  According  to  Capaccio,  "e  sia  verao  qnel  tempo  "  (i.e.  ahoat  the 
time  iif  the  commencement  of  the  works  for  the  New  Arsenal  in  1577) 
"  il  mare  ritorno  indietro,  o  sia  finatmente  per  )a  gran  quantity  di  pietre 
e  di  terra,  bnttate  nel  mare  circnetato,  I'isolit  spari  e  la  torre,  in  oerto 
tnodo  restaurata  reeto  nel  continont«."  *  The  church  fell  into  rains. 
Charles  III.  (1740  oirc.)  used  the  tower  as  a  prifion  for  children  who 
were  disobedient  to  their  parents,  and  it  was  probably  demolished  at 
about  tlie  end  of  the  eighf«outh  eentury. 

In  conclusion,  if  our  theory  with  regard  to  the  historical  aequenoa 
of  the  Earth -movements  which  have  affected  Naples  be  acoeptad,  it 
follows  that  the  real  site  of  the  Roman  harbonr  of  Neapotia  has  yet  to  be 
identified,  and  that  it  certainly  lay  much  further  south  than  is  usually 
supposed.  By  a  more  or  less  gradnal  depression  of  the  land-level,  the 
classical  foreshore  became  deeply  submerged,  until  by  the  eleventh^ 
century  the  sea  had  reached  a  position  not  very  unlike  that  indioatedj 
on  the  acoompanying  plan.  The  Isolotto  di  S,  Yicenzo  was  then  *: 
well-defined  island,  the  sea  reached  to  the  rising  ground  upon  whiob' 
the  southern  ramparts  of  the  town  were  founded,  and  the  harbours,  the 
Portus  Vulpulum  and  the  Portus  deArcina,  may  have  lain  approximately 
in  the  positions  shown.  Niooolini  Boems  to  have  claimed  an  evsDt 
greater  submergence  of  the  land  than  ourselves,  for  one  of  his  mapsi 
shows  sea  close  under  the  eastern  walls  of  the  town,  but  the  reported 
ooourrence  of  buildings  near  the  Mercato  Vecchio  and  the  Carmine  at  & 
very  early  date  makes  us  hesitate  to  accept  the  ooast-line  aa  indicated 
by  him. 

A  slight  upheaval  of  the  land  may  have  taken  place  before  the 
epochof  the  great  Angevin  oonstruotions  of  the  thirteenth  and  fourteenth 
centuries,  and  this  upward  movement  would  have  tended  to  increase  & 
foreshore  which  was  always  being  extended  by  the  detritus  from  ths 

The  upward  movement  was  probably  irregular  in  oharacter.  The 
rapid  phase  which  coincided  with  the  dose  of  the  sixteenth  centary 
has  been  noted,  but,  notwithstanding,  the  altitude  of  the  land  in  Roman 
times  has  not  been  again  reached,  with  the  result  that  many  Romau 
antiquities  are  now  found  below  sea-level.  At  the  present  day  a  slight 
downward  tendency  is  indicated. 

The  accompanying  map  has  been  prepared  in  part  from  a  plan  of 
Najiles,  illustrative  of  a  memoir  by  Oapasso,  entitled  "  Topografia  dclla 

*  l^poodi), '  Poreitieio,'  p.  lOOC. 
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b  attft  di  Napoli  nelt'  XI.  seoolo."  "     The  acale  is  appro xi mutely  1 :  16.000, 
l)Qt  is  much  distorted   in    parte,  owing    to    the    imperfectiou   of   the 
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representation  of  the  course  of  the  ancient  town  wall.     The  modem 
shore-line  is  from  the  Italian  chart. 

Many  of  the  localities  mentioned  have  disappeared  in  the  process  of 
the  weniramento  of  Naples  in  recent  years,  but  the  interested  reader 
will  find  most  of  them  indicated  by  Carletti  in  the  map  to  his  *  Topo- 
grafia  dolla  citt4  di  Napoli.'  For  a  few  of  the  references  the  author  is 
indebted  to  Dr.  Beloch*s  *  Gampanien.' 


CHRONOLOGICAL  TABLE  OF  IMPORTANT  CONSTRUCTIONS 

ERECTED  ON  THE  FORESHORE. 

1028.     Chicsa  S.  Leonardo  a  Cftiaia,  founded  by  Leonardo  d'Oria  on  a  '*  small 

islet." 
1224.     Chiesa  S.  Pictro  Mar  tire,  erected  on  land  given  by  Charles  I.  to  the 

DamiDicaoB. 
1283.     Castel  Nuovo,  commenced  by  Charles  I.  of  Anjou. 
1285,    Molo  Piccolo,  commenced  by  Charles  I.  of  Anjou. 
1302.     MoJo  Angioino,  or  Moh  Qrande,  commenced  by  Charles  II. 
1447.     Molo  Angioino,  extended  by  Alfonso  I.  of  Aragon. 
1500.    Lanterna  del  Molo,  h\x\\i  by  Frederick  of  Aragon. 

lieconstructed  by  Pietro  di  Toledo. 

Reconstructed  by  Antonio  Alvarez  di  Toledo,  Duke  of  Alva,  1623. 

Restored  to  its  present  form  by  Ferdinand  II.  of  Bourbon. 

1577.  Arsenale  di   Sia.  Lucia,   constructed   by  Viceroy  Don  Indigo  di  Lopes 

Mendozza,  Marquis  di  Mondcjar,  who  abolished  the  old  arsenal  which  stood 
between  the  Dogana  del  Sale  *  and  Sta.  M.  Visitapovcri.  He  commenced 
the  fine  Piazza  d'Armi,  which  was  finished  by  his  successor,  Don 
Giovanni  Zuniga. 

1578.  Doyana,  built  by  the  same  viceroy  in  the  reign  of  Philip  II. 

Restored  under  Philip  IV.  by  Don  Inigo  Guevara,  Conte  d'Onnate  in  1653. 

1578.  Chiesa  Sta.  Maria  del  Pilar,  built  opposite  the  Dogana  for  the  devotions  of 
Spaniards  who  adored  the  saint  under  that  title  on  account  of  her  appari- 
tion t3  S.  Giacomo  in  Saragozza,  when  she  gave  him  her  image  on  a 
column,  called  Pilar  degli  Spagnuoli :  hence  Piliero.  A  fountain  has 
taken  the  place  of  the  church. 

151)2.     Causeway  and  Bridge  to  Castcllo  ddV  Ovo,  made  by  Zuniga. 

1068.    Darsena  (Dock),  by  Pietro  Antonio  d'Aragona. 

1083.     Arsenate  a  Sta,  Lucia,  fortified  by  Viceroy  del  Carpio. 

1740.  Strada  del  Piliero,  formed  by  Charles  III.  as  a  protection  to  the  new  i)art  of 
the  town  near  the  harbour.  He  constructed  the  bridge  over  the  entrance 
to  the  Porto  Piccolo;  his  other  works  were  the  Spianata  with  the 
Immacolatella,  a  second  arm  of  the  Molo  Grande,  and  the  Fort  S.  Gennaro 
to  defend  the  harbour. 

1755.     Molo  ddV  Immacolatella, 

17'»2.    Ar&ciial  near  (astel  Xuovo,  constructxid  by  General  Pomereul. 

1830.  Molo  di  S,  }'incc7izo  commenced.  Extensions  in  18G8  and  1881,  when  the 
Mvlo  orienfale,  the  Molo  curcilinto,  and  the  adjoinlog  dock  were  also 
planncil  on  the  eastern  side  of  the  new  Mercantile  Harbour. 

*  The  Dogunu  del  Sale  stood  behind  the  theatre  of  the  Fonda 
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CANADIAN  SURVEY  METHODS.* 

Major  Hills*  report  on  the  Survey  of  Canada  will  surprise  many  who 
have  liad  no  better  opportunity  of  judging  Canadian  methods  than  thoeo 
afforded  by  the  results,  which  are  given  to  the  public  in  the  form  of 
maps.    As  a  rule,  Canadian  maps  are  so  well  turned  out,  so  olear  in 
detail,  and  so  artistic,  that  the  process  of  their  evolution  is  taken  for 
granted,  and  the  impression  they  produce  is  altogether  favourable  to 
an  assumption  of  accuracy  and  precision.     But  Major  Hill's  report  is 
difloonoerting.      We  find  that  the  patchwork  system  of  compilation 
from  various  sources,  differing  greatly  in  degree  of  reliability,  is  as 
prevalent  in  Canada  as  it  has  unhappily  been  in  other  parts  of  the 
world  where  maps  have  been  trusted  and  found  wanting.     There  has 
been  no  central  organized  system  of  map  construction  on  the  basis  of 
•ound  triangulation — no  strong  backbone  of  well- determined  and  well- 
fixed  points  on  which  to  base  topographical  detail.     The  result  has 
been  the  usual  one  of  time  lost,  money  wasted,  and  much  work  repeated 
over  the  same  ground.     Major  Hills  condemns  the  provincial  maps  us 
valueless,  and  tells  us  that  the  better  organized  mapping  of  some  of  the 
mountain  regions   of  Canada  on  the  scale  of  1.^   inch  per  mile  was 
finally  abandoned  ou  account  of  its  cost.    Even  the  "  Geological "  Survey 
maps  are  said  to  bo  rough  in  execution,  and  hardly  worthy  to  rank 
higher  than  reconnaissance  sketches.     To  those  who  have  read  certain 
recent  works  on  surveying  which  have  emanated  from  Canada,  dealing 
more  especially  with  the  art  of  topography  and  phototopography,  all 
this  is  surprising;    for  certainly  the  theory  of  map-making  in  all  its 
•mailer-scale  branches  seems  to  be  thoroughly  well  understood  by  our 
friends  across  the  Atlantic.     The  truth  is  that  Canada  has  not  suf- 
ficiently studied  the  results  of  those  experiences  in  the  older  fields  of 
the  East  which  have  been  dearly  bought  at  the  expense  of  wasted  time 
and  wasted  money — experiences  which   point   to   the   necessity    for 
systematic  organization  ah  initio.    No  part  of  Major  Hills'  report  is 
better  worth  study   than    his  emphatic   condemnation   of  the  time- 
honoured  notion  that  a  trustworthy  map  can  be  compiled  from  irregular 
material,  such  as  farm  surveys,  military  sketches,  and  the  like,  or  that 
•nch  patchwork  efforts  can  really  be  valuable  even   for  the  loosest 
military  or  administrative  purposes.     Major  Hill's   report   gradually 
lapses  into  a  treatise  on  surveys  generally  (with  special  application  to 
Canada),  and  in  this  capacity  it  does  little  more  than  advocate  the  same 
doctrines  that  have  been  advocated  by  Indian  surveyors  for  years  past. 
The  cheapest  and  the  quickest,  and  indeed  the  only  satisfactory,  method 


•  •  Report  on  the  Survey  of  Canada.*    By  Major  E.  H.  UUIb,  c.m.o.    With  Maps. 
Intelligence  Department,  War  Office.    1904. 
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of  arriving  at  a  trast worthy  map  of  any  country  is  to  begin  at  the 
beginning  with  a  strong  central  axis  of  first-oUiss  triangolation — 
triangulation,  that  is  to  say,  of  the  class  which  has  been  applied  to 
geodetic  purposes,  and  which  is  executed  with  all  the  rigorous  acouracy 
that  geodetic  science  requires,  but  (in  these  days)  without  the  cumbnras 
apparatus  and  consequent  cost  of  old  methods.  Upon  this  must  be 
based  triangulation  of  a  lighter  character  and  of  yarying  degrees  of 
accuracy  acc3rding  to  the  nature  of  the  country  to  be  dealt  with ;  but  it 
must  be  triangulation,  always  triangulation,  at  starting.  Major  Hills' 
remarks  about  the  correlation  of  linear  with  angular  measurements  are 
worth  careful  attention.  Excessive  accuracy  in  one  f  auction  of  a  survey 
system  is  obviously  wasted  if  others  are  not  adjusted  to  the  same  leveL 
This  is  indeed  a  matter  which  is  constantly  overlooked,  even  in  suofa 
details  as  the  relationship  between  the  graduation  and  telesoopio  power 
of  the  ordinary  theodolite.  Major  Hills'  programme  for  the  formation 
of  a  complete  survey  department  for  dealing  (presumably)  with  Canada, 
offers  certain  points  for  criticism  in  detail,  although  it  is  most  oarefdlly 
worked  out  and  fall  of  most  valuable  suggestions.  We  cannot,  in  the 
first  place,  agree  with  him  when  he  maintains  that  an  absolute  deter- 
mination of  longitude  can  be  effected  with  much  the  same  degree  of 
accuracy  as  that  involved  in  the  determination  of  latitude.  The  most 
elaborate  observations  will  sometimes  fail  (as  in  the  case  of  the  Madns 
determination),  so  much  so  that  no  geographical  surveyor,  in  these 
days,  ever  wastes  time  over  an  absolute  determination  of  longitude  so 
long  as  he  can  preserve  his  position  differentially  by  triangulation  or 
by  telegraphic  time  signals.  Observations  for  latitude  and  azimuth, 
on  the  other  hand,  he  repeats  at  every  good  opportunity.  Nor  do  we 
agree  with  Major  Hills'  estimate  of  the  strength  in  personnel  required 
for  a  survey  party.  The  "  clerk  and  computer  "  would  soon  have  to  be 
replaced  by  a  recorder  and  at  least  two  computers.  The  system  of 
computing  in  duplicate,  which  is  adopted  in  India,  is  an  admirable 
preventive  against  arithmetical  error.  The  rapidity  with  whioh  two 
computers  will  work  against  each  other  is  an  advantage,  in  the  first 
instance.  Certainty  in  result  is,  of  course,  the  main  object,  and  the 
possession  of  a  duplicate  copy  at  the  conclusion  of  the  work  is  a  yet 
further  advantage.  A  saving  both  of  time  and  money  is  effected  by 
duplicate  computation.  Nor  are  two  triangulations  necessary  in  order 
to  keep  six  topographers  supplied  with  material  to  work  upon.  But 
these  are  all  minor  details.  As  a  framework  on  which  to  base  an 
organized  system  of  survey  for  a  wide  country.  Major  Hills'  programme 
is  admirable.  As  regards  a  military  administration  for  surveys 
generally,  Maj')r  Hills  is  not  altogether  correct  in  quoting  India  as 
an  example  of  the  successful  adoption  of  such  a  system.  The  survey 
of  India  is  directly  under  the  control  of  the  authorities  of  the  Home 
Department  of  the  Indian  3  Government,  and  it  is  essentially  a  dyil 
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department,  although  it  admits  of  the  employment  of  military  offioers, 
and  usually  reckons  an  officer  of  the  Royal  Engineers  as  its  administra- 
tive chief.    The  geographical  surveys  which  are  carried  out  doring 
the  progress  of  a  campaign  are  conducted  by  officers  (not  necessarily 
military)  of  the  Survey  Department ;  but  those  officers  can  claim  no 
military  rank  in  the  field,  and  do  not  even  command  their  own  escorts. 
With  them  is  usually  associated  what  may  be  called  the  sketching  con- 
tingent of  the  Intelligence  Department.    Lately  the  senior  officer  of  the 
Survey  Department  in  the  field  has  been  officially  attached  to  the  Army 
Staff,  but  he  is  not  always   recognized  by  the  general   commanding 
as  under  his  orders.    The  value  of  systematic  and  scientific  surveys  in 
the  military  field  has  not  yet  been  fully  recognized ;  out  of  the  field, 
survey  administration  is  purely  civil.     This  system  is  one  of  the  many 
anomalies  which  the  strong  hand  of  Lord  Kitchener  (himself  a  surveyor) 
may  be  expected  to  sweep  away.     It  has  led  to  a  great  deal  of  very 
irregular  map-making. 

We  may,  in  conclusion,  point  out  that  an  excellent  article  on  the 
recent  position  of  geodetic  science  has  been  written  by  Commandant 
Bourgeois  in  the  April  number  of  the  Hevue  Ocneral  des  Sciences  (edited 
by  Mr.  Louis  Olivier,  22,  Rue  General  Fay,  Paris). 

T.  H.  H. 
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Note  by  the  PRESIDENT. 

\  We  now  present  the  Fellows  and  the  public  with  a  map  accurately 

I  showing  the  discoveries  of  the  Antarctic  Fxpedition.     Names  have  not 

^  yet  been  given,  except  in  two  or  three  instances. 

[  It  was  compiled  at  Lyttelton,   from  numerous   observations,   by 

['  Lieut.  Mulock,  a  careful  and  accomplished  draughtsman,  who  joined 

the  jDiacooefy  from  the  Morning  in  February,  1903.     Lieut.  Mulock  had 

experience  in  sledge  travelling  with  Lieut.  Bame,  and  went  beyond 

80°  8. 

The  positions  fixed  by  observations,  magnetic  variations,  soundings, 

heights,  and  the  tracks  of  the  sledge  travellers  are  clearly  shown,  as 

well  as  the  track  of  the  ship  to  her  furthest  point  along  the  coast  of 

Eng  Edward  VIL  Land. 

The  inset  map  shows  the  position  of  the  discoveries  with  reference 

to  the  circumpolar  area. 

♦  Map,  p.  248. 
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Towards  the  end  of  May,  accounts  were  given  before  the  Paris  Geographical 
Society  of  the  work  of  the  two  expeditions — those  of  Captain  Lenfant  and 
M.  Chevalier — which  have  lately  retarned  to  France,  after  achieving  such  important 
results  as  regards  the  geography  of  the  region  around  Lake  Chad.  Through  the 
courtesy  of  M.  Rabot,  secretary  of  that  society,  we  were  favoured  with  advance 
proofs  of  the  papers  of  the  two  explorers — since  printed  in  La  Qiogra^ie — 
which  enable  us  to  give  the  following  condensed  account  of  the  expeditions  and 
their  geographical  results. 

Captain  Lenfant,  as  is  known,  left  Bordeaux  in  July,  1903,  for  the  purpose  of 
examining  the  capabilities  of  the  route  to  Lake  Chad  by  way  of  the  Benue  and 
Kebbi,  which  it  was  hoped  would  prove  shorter  and  easier  than  those  previously 
used  by  the  Congo  and  Niger.  He  was  accompanied  by  MM.  Delevoye  and  Lahure, 
the  latter  of  whom  had  been  one  of  M.  Duchesne-Foumet's  party  on  his  expedition 
to  Abyssinia.  For  the  river  navigation  he  took  with  him  a  steel  boat  specially 
built  for  the  purpose — the  Beiioit- Gamier — measuring  41  feet  long  by  8  feet  wide 
and  drawing  only  2  feet  when  loaded.  Thanks  to  the  energetic  help  of  Mr.  Watts, 
of  the  Niger  Company,  the  expedition  was  transferred  to  the  steamer  Liberty^  and 
a  start  made  up  the  Niger,  within  two  days  of  the  arrival  at  the  Forcados  mouth. 
On  August  26  the  German  post  of  Garua  on  the  Benue  was  reached,  and  beyond 
this  the  expedition  relied  on  the  Benoit-Qarnier  only.  Before  describing  its 
navigation  of  the  Kebbi,  Captain  Lenfant  gave  a  general  sketch  of  the  geography 
of  the  region  of  the  lower  Shari,  which  he  describes  as  an  immense  basin  with 
almost  imperceptible  slope,  extending  from  Dikwa  in  the  west  to  Lake  Fittri  in 
the  east,  and  from  about  the  10th  parallel  in  the  south  to  a  "  dune  *'  or  line  of 
slight  elevations,  breached  here  and  there,  which  runs  south  of  Lake  Chad,  and  is 
fertile  and  well  peopled.  The  floor  of  this  basin  is  composed  of  compact  clay,  and 
within  it  are  included  both  habitable  lands,  such  as  the  district  of  Mus^u,  and 
depressions  covered  by  water,  such  as  the  Tuburi  lake.  The  district  of  Kotoko, 
which  extends  from  11°  N.  to  the  mouths  of  the  Shari,  is  a  depression  which 
receives  the  overflow  of  the  Logone,  and  discharges  its  waters  either  into  this  river 
by  a  number  of  small  channels,  or  into  Lake  Chad  by  a  series  of  deep  '*  Bhar,'* 
which  showed  a  considerable  current  even  at  the  height  of  the  dry  season.  This 
depressed  area  is  of  so  regular  a  surface  that  many  channels  have  been  hollowed 
out  by  the  waters,  and  there  arc  various  waterways  connecting  the  Shari  and 
Logone.  It  would  seem  to  be  the  basin  of  a  lake  formerly  of  much  greater  extent 
than  the  present,  of  which  Lake  Chad  is  the  last  remaining  vestige,  destined  soon 
itself  to  disappear.  There  is  a  legend  in  the  country  which  is  of  interest  in  this 
connection.  The  Saos — a  former  race — are  said  to  have  been  of  giant  stature,  and 
to  have  used  earthenware  pots  capable  of  holding  some  fifty  gallons,  of  which  the 
men  could  carry  three  at  once.  In  one  year,  when  the  rains  had  failed,  the  wells 
all  dried  up,  and  one  of  the  Saos  went  to  get  water  from  the  Logone,  but  on  his 
return  found  the  rest  of  his  tribe  dead  from  thirst.  The  Saos  were  probably  the 
predecessors  of  the  present  Kotoko  race,  aud  the  story  may  ^wssibly  in^cate  that, 
as  a  result  of  a  drought  lasting  through  several  consecutive  years,  Lake  Chad,  whose 
waters  formerly  covered  this  region,  fell  considerably,  and  retreated  behind  the 
line  of  dunes  mentioned  above,  leaving  the  more  southern  region  dry.  Such  is, 
unhappily,  the  general  history  of  the  arid  lands  abandoned  each  year  by  the  lake. 


204  FRENCH   EXPLORATIONS  IN  THE  LAKE  CHAD   REGION. 

The  surface  of  the  basin  is  broken  at  wide  intervals  by  blocks  of  red  gramtoid 
rock  and  quartz  porphyry,  which  must  once  have  been  reefs  in  the  lake-waters. 
Towards  the  Kebbi  the  formation  is  a  detritus  composed  of  mica  and  gneiss,  while 
between  this  river  and  the  Tuburi  there  are  barriers  of  volcanic  blocks  arranged  in 
lines  from  north  to  south.  From  the  lake  to  the  Tuburi  the  rise  of  level  is 
imperceptible,  but  from  the  latter  the  ground  falls  to  the  Kebbi,  which  must  once 
have  formed  a  branch  of  the  ancient  system  of  submarine  depressions. 

The  drainage  of  this  part  of  the  African  plateau  recalls  that  of  the  lakei 
of  the  Timbuktu  region,  but  whereas  in  the  case  of  the  Niger  the  descent  by  the 
Bussa  rapids  is  spread  over  some  60  miles,  in  the  case  of  the  Kebbi  the  drop  If 
compressed  into  the  space  occupied  by  the  cataract  and  associated  rapids  at  LaU. 

The  principal  artery  of  the  Chad  basin  is  the  Shari,  but  the  Logone  is  the  more 
active  river.  The  Shari  attains  in  places  a  vast  width,  with  a  considerable  depth ; 
in  1903  its  summer  rise  amounted  to  24  feet,  while  that  of  the  Logone  reached  16} 
feet,  the  current  of  the  latter  being  much  more  powerful.  About  the  10th  paraUel 
its  waters  spread  over  the  plains,  and  some  of  them  reach  the  Tabori,  there  bdng 
no  line  of  hills  on  the  west  bank,  as  some  had  supposed,  to  bar  their  access  to  thlB 
lake.  Lower  down  it  inundates  the  Kotoko  region,  some  of  the  water  finding  iti 
way  to  the  Chad  by  the  Bahr  Afade  and  the  Bahr  Ngala,  while  the  rest  swells  the 
Shari  at  the  junction  of  the  two  streams  in  the  latitude  of  Manjafa.  The  Tuhorii 
which  is  connected  with  the  Logone  by  a  small  river,  navigable  at  high  water  only, 
is  a  wide  and  deep  lake,  forming  a  hook-shaped  loop  towards  the  south,  which  if 
prolonged  towards  the  Kebbi  by  an  impetuous  torrent  which  winds  among  thi 
volcanic  masses  of  which  mention  was  made  above. 

Lake  Chad  can  no  longer  be  regarded  as  a  vast  inland  sea,  affording  the  means 
of  brisk  commercial  activity  between  its  shores.  Year  by  year  evaporation  reatricU 
its  limits,  and  on  the  borders  of  Kanem,  on  the  east,  the  islands  seen  by  OverwQg 
have  become  terra  firma,  while  the  sandbanks  spoken  of  by  him  have  been  trana- 
formed  into  islands,  and  the  masses  of  floating  herbage  are  in  their  turn  taking  the 
form  of  sandbanks.  Thus  the  traveller  who  stands  on  the  old  lake-shore  has 
before  him  three  zones  of  islets  in  course  of  formation,  ranged  in  regular  lines  and 
separated  by  channels,  sometimes  of  great  depth,  and  maintaining  a  uniform 
direction.  A  similar  phenomenon  is  to  be  noticed  in  the  north,  while  in  the  south 
there  are  wide,  grass-covered  banks  broken  by  small  expanses  of  open  water,  and 
the  town  of  Ngornu,  found  by  Barth  in  course  of  re- establishment  after  an  inunda- 
tion by  the  lake,  is  now  at  a  distance  of  20  miles  from  the  shore.  In  the  extreme 
east  the  Bahr-el-Ghazal  is  no  longer  connected  with  the  lake,  the  intervening 
stretch  having  become  a  millet-field  of  great  fertility,  thanks  to  the  rich  alluvium 
left  by  the  waters. 

It  is  quite  intelligible  that  in  a  region  of  such  im][)erceptible  slope  as  the  Chad 
basin,  enormous  areas  may  be  withdrawn  for  ever  from  the  fertilizing  effects  of  the 
inundation  as  a  result  of  several  consecutive  years  of  drought.  The  lake  has  an 
annual  rise,  due  to  that  of  the  Shari  and  to  the  waters  derived  from  the  Kotoko  and 
Musgu  countries ;  and,  singular  as  it  may  seem,  this  rise  takes  place  in  the  dry 
season,  towards  December,  reaching  its  maximum  of  about  23^  inches  in  the  middle 
of  January',  when  there  has  been  time  for  the  region  to  the  south  to  have  been 
thoroughly  drained  of  its  surplus  water.  But  inasmuch  as  the  amount  of  water 
received  is  less  than  that  lost  by  evaporation  and  percolation,  while  the  rainfall  ia 
also  diminishing,  the  absolute  level  sinks  progressively,  although  the  difference 
between  high  and  low  water  remains  constant.  With  the  retreat  of  the  lake  into 
its  deeper  and  more  restricted  basin,  the  loss  will  become  proportionally  less,  and  a 
condition  of  equilibrium  will  in  course  of  time  be  set  up.    The  lake  no  longer 
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retiiDs  its  heart-shaped  form  shown  on  our  older  maps,*  but  has  rather  that  of 
a  kidqej  bean.  It  measures  some  125  miles  by  40,  but  in  spite  of  its  smaller  area 
the  north-east  winds  still  raise  a  heavy  swell  at  time?. 

To  return  to  the  course  of  the  expedition.   The  Kebbi — which  from  its  exit  from 

the  Tahuri  takes  a  Fouth-westerly  direction,  afterwards  expanding  into  the  lakes  of 

TrvDe  and  Lere,  and  flowing  on  to  Bipare  by  a  multitude  of  sharp  bends — was 

fMiBd  to  carry  a  considerable  volume  of  water,  the  depth  never  falling  below  6  feet, 

ntil  in  the  neighbourhood  of  Lata,  where  the  one  obstruction  to  navigation  occurs. 

nere  is  here  a  fall  of  165  feet,  preceded  by  rapids,  though  below  the  fall  the  river 

iiqaite  placid.    The  difficulties  are  increased  by  the  precipitous  walls  of  rock  on 

tfther  side.     It  was  necessary  to  take  the  Benoit-Qamier  in  pieces  at  Bindere 

¥imdang  and  transport  it  to  Sulkano,  a  distance  of  20  miles,  which  was  at  last 

aeoomplished  in  spite  of  difficulties  with  the  natives.    At  Mburao,  amid  the  mud 

nd  miasmatic  swamps  of  the  Tubnri,  it  was  again  put  together,  and  on  October 

17— the  water  still  rising — a  start  was  made  in  search  of  the  hoped-for  connection 

with  the  Logone,  on  which  the  practicability  of  the  route  so  much  depended.     A 

gnsiy  plain  without  a  single  elevation  extended  to  the  north-north-east,  across 

i^ueh  the  party  struggled  for  five  days  in  stifling  heat,  the  boat  constantly  sticking 

£Mt  in  the  mud.    But  on  the  28th  a  small  river  was  found  which  traversed  a 

ariea  of  pools  and  led  to  a  wide  and  deep  marsh  covered  with  water-plants,  in 

vkieh  the  current  of  the  Logone  was  at  last  perceptible.     The  latter  stream  was 

Ottered  and  descended  to  Fort  Lamy,  the  journey  being  continued  to  Lake  Chad 

after  a  stay  of  ten  days  at  that  post.     The  expedition  broke  up  into  three  parties, 

<ni0  of  which  made  the  circuit  of  the  lake  in  the  Benoit-Oamier,  while  the  other 

i«D  examined  the  country  to  the  east  and  west,  collecting  the  information  on  the 

geography  of  the  region,  the  salient  points  of  which  have  been  summarized  above. 

Captain  Lenfant  expresses  a  very  unfavourable  opinion  of  the  part  of  Bornu 
with  which  he  became  acquainted,  which  is,  he  says,  but  little  populated  or 
coltiTated,  while  it  is  threatened  with  progressive  aridity  by  reason  of  the  frequent 
fttlare  of  the  rains.  Game  is  also  scarce  here,  while  in  the  French  territory  on 
the  right  bank  of  the  Shari  it  is  very  abundant.  The  extreme  Eouth  of  Bornu 
comprising  the  clay  formation  once  covered  by  Lake  Chad,  is  still  poorer.  It  is 
odIj  In  the  Fulbe  country,  from  Belda  to  the  Mayo  Kebbi,  and  from  Mandara  to 
the  MuBgu,  that  prosperity  is  once  more  seen. 

In  comparing  the  Chad  region  with  that  of  the  middle  Niger,  of  which  he  has 

a  high  opinion.  Captain  Lenfant  comes  to  a  conclusion  decidedly  unfavourable  to 

the  former.    The  districts  at  present  occupied  by  France  may  be  divided  into  two 

groups,  the  first  called  by  Captain  Lenfant  the  Kebbi  colony,  including  the  Mun  - 

daog  country  and  neighbouring  districts  on  the  Logone  and  Tuburi ;  the  second 

stretching  from  the  Shari  to  Wadai,  and  from  Kanem  to  Bagirmi.    The  first  is 

rich,  fertile,  and  well  peopled,  while  the  second  is  practically  valueless.    It  is, 

therefore,  on  the  first  region  that  the  principal  efforts  at  development  should  be 

dincted.    One  of  the  most  important  districts  is  that  around  the  Fulbe  settlement 

of  Bindere,  of  the  richness  of  which  the  explorer  speaks  in  glowing  terms.    He  was 

delighted  with  the  aspect  of  the  country  at  the  season  of  harve&t,  and  even  when 

the  crops  were  gathered  in,  the  pastures  with  their  fine  herds  of  cattle  and  numbers 

olhorsts;  the  shade  afforiled  by  the  rubber,  gum,  and  karite  trees;  the  villages 


*  It  should  be  remembered,  however,  that  in  giving  it  this  form  the  earlier  explorers 
were  indicating  the  maximum  extent  at  the  height  of  its  flood,  and  fully  recognized 
^t  even  at  that  date  the  area  was  very  much  more  restricted  during  low  water. 
— [Bd.  GJ.2 
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with  their  granaries  and  active  industries  of  weaviog,  dyeing,  tanniDg,  etc.,  gave 
an  equally  pleasing  impressioo.  This  centre,  formerly  shown  as  on  the  German 
side  of  the  boundary,  was  proved  hy  an  observation  of  Captain  Lenfant*8  to  lie  in 
\}°  57'  50",  or  within  French  territory,  and  friendly  relations  were  established  with 
the  laviidoy  or  king,  Bokari  by  name,  who  is  almost  white,  exceedingly  intelligent, 
and  an  honour  to  the  Fulbe  race.  The  cultivation  of  cotton  is  particularly  active 
in  this  district,  and  great  care  is  taken  in  the  selection  of  varieties,  the  dates  of 
sowing  and  gathering,  the  methods  of  weaving  and  the  designs  employed ;  the 
samples  of  stuffs  obtained  here  being  especially  fine.  This  native  cotton  is  worthy 
of  special  attention  on  the  part  of  Europeans,  who  may  find  here  a  valuable  object- 
lesson  in  their  efibrts  towards  the  development  of  this  field. 

The  water-route  investigated  by  Captain  Lenfant  and  his  companions  will 
form,  during  several  months  in  the  year,  an  excellent  means  of  replenishing 
supplies  and  exporting  the  productions  of  the  country.  When  the  transport 
system  is  properly  organized,  about  eighty  days  will  suffice  to  reach  Fort  Lamj 
from  Bordeaux  in  place  of  the  five  months  required  by  the  Congo  and  Ubangi. 

The  second  expedition,  that  of  M.  A.  Chevalier,  has  been  still  more  productive 
of  geographical  results,  as  it  was  considerably  longer  in  the  field,  and  covered  a 
larger  area  of  previously  unvisited  ground.  It  has  likewise  contributed  not  a  little, 
thanks  to  the  scientific  attainments  of  the  leader  and  his  assistants,  to  a  better 
knowledge  of  the  natural  productions  of  the  regions  traversed.  M.  Chevalier, 
who  had  already  made  his  dtbut  as  an  African  traveller  under  the  auspices  of 
General  Trentinian,  succeeded  in  interesting  in  his  project  for  a  more  extended 
journey  such  infiuential  personages  as  M.  Gentil,  M.  Binger,  Dr.  Hamj,  md 
others,  and  likewise  obtained  the  countenance  and  support  of  various  pabOe 
departments.  After  two  >ears*  preparation,  the  arrangements  were  finally  com- 
pleted in  April,  1002,  and  by  July  17  of  that  year  the  party  was  united  at 
Brazzaville,  whence  tbe  voyage  to  Bangi  was  accomplished  by  steamer. 

M.  Chevalier  describes  the  transition  from  the  grass-lands  subject  to  annual 
burning,  where  two  shrubby  species  of  Landolphia  form  the  chief  economic 
resource,  to  the  equatorial  forest,  with  its  more  varied  products  of  cola,  cofifee, 
vanilla,  copal,  in  addition  to  rubber-vines  and  the  one  important  rubber-yielding 
tree,  the  Funtumia  elasticdf  which  is  indigenous  to  the  African  continent.  In 
spite  of  its  latent  wealth,  this  forest  rogioa  has  not  yet  yielded  results  commen- 
surate with  its  promise,  and  the  Bonjo  race  which  inhabits  it — which,  though 
much  given  to  cannibalism,  was,  like  the  Niam-Niams,  possessed  of  a  considerable 
degree  of  indigenous  civilization — is  at  present,  owing  to  the  force  of  circumstances^ 
one  of  the  most  wretched  of  African  peoples.  The  transport  system  on  the  upper 
Ubangi  is  still  in  a  rudimentary  state,  and  its  navigation  was  a  matter  of  much 
difiiculty.  At  Krebeje  or  Fort  Sibut,  on  the  Tomi,  an  experimental  garden  was 
formed,  and  plants  and  seeds  of  fruit  trees,  and  other  useful  plants  which  had 
been  taken  out  from  France,  were  at  once  placed  in  the  ground,  to  the  number 
of  400  species.  After  preliminary  studies  in  the  Banda  countries,  the  leader 
set  out  on  November  11,  accompanied  by  M.  Courtet,  for  the  states  of  Sultan 
Snussi.  The  passage  from  the  basin  of  the  Ubangi  to  that  of  the  Sbaii  takes 
place  across  a  district  uo^  completely  uninhabited,  though  a  few  years  ago  it 
possessed  populous  villages ;  among  the  causes  mentioned  for  this  state  of  things 
being  (in  addition  to  famint^,  the  attacks  of  the  Bandas,  and  the  like)  the  flight  of 
the  i)eople  to  avoid  the  enforcement  of  porterage.  The  cannibal  Manjias — whose 
habitat  begins  at  the  water-parting  —are,  like  the  l>onjos,  in  a  state  of  great 
misery,  though  formtrly  jjossesscd  of  a  fair  amount  of  civilization.     They  are 
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grouped  into  a  number  of  pntriarchal  clans,  and  seem  to  have  originally  come 
from  the  west,  while  the  Bandas  had  their  home  further  east.  Both  races  dwell 
side  by  side  at  Fort  Crampel,  the  nearest  French  post  to  Ndelle,  the  capital  of 
SqIUd  SnussL 

To  reach  the  latter,  twelve  marches  have  to  be  made  through  a  country  almost 

miinhibited  on  account  of  slave-raids.    The  sultan  received  the  travellers  with 

greit  cordiality,  and  gave  them  every  facility  for  their  researches,  himself  supplying 

much  information  on  the  geography  of  the  surrounding  region,  which,  during  his 

BiDy  journeys  through  Dar  Fertit  (''Country  of  Savages"),  he  has  learnt  to 

bow  thoroughly.    It  was  by  guides  supplied  by  him  that  the  travellers  were 

tiken  to  the  elevated  region  at  the  junction  of  the  Congo,  Shari,  and  Nile  basins, 

vbere  a  new  species  of  wild  coffee,  named  by  M.  Chevalier  (Joffea  excdsa^  was  seen 

growing.    The  tree  reaches  a  height  of  50  or  60  feet,  and  its  produce — which  has 

m  exquisite  aroma — ^has  long  been  known  to  the  Arabp,  a  small  quantity  finding 

ils  way  each  year  to  Wadai.    Twent^^  years  ago  it  was  seen  by  M.  Riviere  in  the 

markets  of  Tripoli. 

After  some  hesitation,  Snussi  gave  permission  for  the  travellers  to  visit  the 
Mamun  marshes,  which  they  had  heard  spoken  of  as  an  inland  saa  comparable  to 
Lake  Chad,  but  which  they  found  to  their  disappointment  to  be  nothing  but  a 
marshy  plain,  some  100  miles  long,  in  which  the  five  rivers  Tete,  Mosubnrta, 
Bangui,  Minjia,  and  Kumara  converge.  Of  these  only  the  MiDJia  had  been 
previously  reached  by  a  European  (Potagos),  and  that  near  its  source.  The  name 
M^mnn  is  given  in  particular  to  a  lagoon  2^  miles  long  and  80  yards  wide,  in- 
habited by  hippopotami  and  situated  in  the  centre  of  a  tract  which  must  be  in 
great  measure  covered  by  water  at  the  close  of  the  raiuy  season.  This  region, 
inhabited  by  the  Golla  Home,  is  the  counterpart  of  the  more  westerly  marshy 
districtB  lying  between  the  middle  Shari  and  the  Mayo  Kebbi.  Its  great  bare 
plains,  with  their  unproductive  clay  soil,  abouod  with  game  of  all  kinds.  The 
rivers  contain  several  huge  kinds  of  fish,  including  the  Lates  Niloticus,  and  the 
stagnant  waters  are  the  home  of  two  strange  fish — the  Protopterus,  called  Abkur 
by  the  Arabs,  which,  when  the  marshes  dry  up,  encloses  itself  in  a  cocoon  and 
remains  for  several  months  without  a  drop  of  water  ;  and  the  MidopteruruF^  which 
gives  a  violent  electric  shock  to  those  who  touch  it.  The  marshes  are  likewise 
infested  by  the  Bojene,  a  fiy  of  the  genus  Olossina^  which,  like  its  congener  the 
tsetse,  proves  very  fatal  to  horses  and  cattle.  The  return  to  Ndelle  was  made 
through  a  corner  of  Dar  Buuga,  and  a  visit  was  also  paid  to  the  curious  sandstone 
iiMUs^of  Kuti,  seamed  with  deep  gorges  whose  streams  flow  in  cascades  under  the 
shade  of  oil-palms. 

At  Ndelle  the  first  rains  occurred  at  the  end  of  March,  and  the  ground  was  soon 
eo?ered  with  a  green  carpet  of  turf  interspersed  with  gay  flowers.  A  first  essay  in 
the  cultivation  of  rice  on  a  large  scale  was  made  by  the  sultan's  women,  and  a 
month  later  a  successful  harvest  resulted  from  an  experiment  with  Arab  wheat, 
while  the  plantations  of  other  crops  covered  a  yearly  increasing  area,  'i'he  sultan 
has  also  made  efforts  to  acclimatize  cattle  and  horses,  which  he  has  brought  each 
year  from  Wadai,  and  under  his  auspices  commerce  is  steadily  increasing ;  a  part 
of  the  products  being  exported  through  the  French  factory,  a  part  through  Wadai 
and  Darfur.  Much  is  to  be  hoped  from  the  enlightened  efforts  of  this  remarkable 
man  in  the  path  of  peaceful  progress. 

M.  Chevalier  left  Ndelle  on  May  2,  and  reached  Fort  Archambault  on  the 
Shari  twenty  days  later  by  \vay  of  the  lUngoran  valley.  Dr.  Decorse,  who  had 
previously  remained  behind  on  account  of  ill  health,  had  been  there  more  than 
two  m'  nths,  and  had  brought  together  most  valuable  ethnographic  and  zoological 
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colleotioDB.  Tbe  diitricC  around  Fort  Arcbamb^ult  is  the  habitat  of  the  Sftra 
race,  nko  qnita  bear  oul  tbe  statemeots  of  Maistre  Id  regard  to  tlieir  exoeptioDall; 
fine  phjaiqae,  some  being  quite  herculean  in  stature.  They  show  a  surpriBiog 
virality  in  the  midst  of  papulations  apparcutly  ia  course  of  extinction,  and,  being 
mild  and  peaceable  in  dispoailion,  and  induatriDua  agriculturists,  are  one  of  the  moet 
promiung  of  aU  African  races.  They  poaiusH  a  hardy  breed  of  anull  borees.  Their 
country,  with  its  thriviog  fields  shaded  by  fine  trees,  recallK  the  fertile  belt  of  the 
Weatera  Sudao,  of  which  all  the  characteristic  treea  except  the  baobab  are  repre- 
sented. The  people,  too,  show  many  resemblances  with  tlio  Mande  race.  East  of 
the  Shari  the  type  of  the  country  and  people  changes  Id  proportion  as  we  proceed 
towards  Wadai.  The  first  river  met  with  is  the  Bahr  Keita  or  Auk,  whicli 
represents  the  Itungul  combined  with  all  the  streams  of  Ihe  Mamun  plain  and 
Jaogara.  It  ia  but  a  small  stream,  nearly  dry  in  the  dry  season,  for  in  this  zooe 
of  low-lying  plains  niuch  ot  the  water  is  abtorbed  by  the  swamps  and  old  aand- 
obstructed  channels,  so  that  the  streams  are  much  more  powerful  in  their  upper 
than  in  their  lower  course.  The  Bahr-Salamat,  a  little  further  north  (the  only 
river  of  Wadai  which  brings  any  water  to  the  Shari),  is  dry  during  a  large  part  of 
the  year,  being,  in  fact,  merely  a  wadi  200  yards  wide  in  the  neighbourhood  of 
Lake  Iro,  with  banks  16  feet  high  cut  in  the  clay,  between  which  water  flows  for 
four  or  five  months  only.  From  Dar  Kunga  to  its  junction  with  the  Shari,  it 
fiowa  through  a  bare  plain  of  impermeable  clay,  full  of  crevasses  and  dcpresaioni 
in  which  the  water  collects  during  the  rains.  The  largest  basin  ia  Lake  Iro,  which 
only  measures  11  miles  by  5i,  including  a  wide  grassy  margin  fiooded  yearly. 
Tbe  nativee  of  the  country  round  the  lake  belong  to  the  Kulfe  or  Qulla  stock, 
forming  a  dozen  or  so  of  tribes,  each  independent  of  the  others.  Their  viUogH 
are  built  on  small  risins  grounds  above  the  limit  of  the  inundations,  and  are 
generally  futtified,  like  those  of  the  Ndukaa  of  the  Bangoren,  by  one  or  eeveral 
fences  of  spiny  abrubs,  ia  the  midst  of  which  are  the  circular  clay  hnts,  with  snch 
narrow  entrances  that  the  occupiers  have  to  crawl  in  like  a  cat.  This  scema  to 
be  for  the  sake  of  protection  against  wild  animiU,  which  come  in  great  numbers 
during  the  dry  season  to  drink  at  the  lake.  The  inundations  last  six  months,  and 
tbe  people  then  move  about  at  ease  through  tbe  mud  and  water.  Their  legs  are 
abnormally  long  for  the  size  of  their  bodies,  and,  were  it  not  that  they  appear  to 
be  nearly  related  to  Eabas  and  Eastern  Saras,  might  be  taken  for  a  special  rsce  of 
amphibious  beings.  The  last-mentioned  tribe,  which  dwells  aouth  of  (he  Bahr- 
Siilamat  and  baa  no  connection  with  tbe  Western  Saras,  consists  of  three  great 
families,  the  Jinges,  the  Ngakes,  and  the  Mbangas.  They  are  of  robust  physique, 
but  have  been  much  impoverished  by  the  raids  of  tlieir  neighbours.  The  women 
disfigure  themselves  frightfully  by  the  objects  which  they  insert  in  their  ears, 
noses,  and  lips,  the  wooden  discs  introduced  into  tbo  lower  lip  being  sometimes 
as  large  as  a  small  plate. 

North  of  the  Salamat  dwell  the  Buas,  Sokoros,  and  tbe  Nubos  or  Fagniaa,  the 
last  dwelling  in  minute  beehive  huts  perched  on  almost  inaccessible  rocks,  while 
they  flee  in  case  of  attack  into  caves  hidden  in  the  cliffa.  From  tbe  granite  ridges 
of  the  Niellims,  a  dreary  plain  of  impervious  clay,  with  thorn  scrub  and  dnm-pAlpis, 
and  occsuonal  grassy  depresaiooii  inundated  during  tbe  rains,  stretches  away  into 
the  heart  of  Wadai.  Ancient  watercourses,  now  in  great  part  choked  in  the  sand 
and  known  as  "roinias,"  ate  often  mot  with,  while  "bataa"  are  watercourses 
in  which  there  is  an  annual  flow  of  water  during  one  or  several  weeks.  Such  is  tbo 
Bata  Lairi,  which  formerly  carried  the  overflow  of  tbe  Salamat  and  Bahr-el-Ablad 
to  the  Babr-el-Ghazal  and  lower  Bhari,  and  which  still  conveys  some  of  the  fiood- 
wat«r  of  the  middle  Shari  to  the  neighbourhood  of  Lake  Fittri ;  though  it  doea  not 
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DOW  retch  the  site  of  Lake  Baro,  which  has  been  dry  for  several  centariea.  The 
whole  country,  which  foroos  part  of  the  belt  of  impermeable  clay  stretching  from 
the  middle  Niger  to  the  Nile,  must  once  have  b^n  traversed,  like  the  Nether- 
lands, by  an  interlacing  network  of  channels,  and  the  greater  part  of  Bagirmi 
if  composed  of  similar  country.  East  and  south-east  of  the  Lairi,  the  granite 
eniinaioes  of  the  Nubas  emerge  from  the  scrub-covered  plain  in  the  form  of  sugar- 
Ittf  peaks  or  elongated  escarpments,  the  immediate  vicinity  of  which  consists  of 
aody  ground  capable  of  cultivation.  The  Gueres  mountains,  which  M.  Chevalier 
was  unable  to  visit,  are  a  vast  pile  of  rocks  forming  a  high  plateau  watered  by 
t  perennial  river,  though  Barth  was  mistaken  in  believing  that  frost  and  snow  are 
known  here.    The  plateau  is  inhabited  by  the  Eengas,  a  pagan  tribe. 

In  Southern  Bagirmi  Mohammedan  colonies  are  met  with  from  the  tenth 

puillel  northward.    In  this  part  of  the  country  the  flow  of  water  in  the  rivers 

ii  very  uncertain,  and  cannot  be  counted  on  for  regular  navigation.    In  the  loop  of 

(be  Sbari  known  as  the  Babr  Ergig  or  Ba-Mbassa  ("  little   river  **),  which  was 

well  filled  for  several  weeks  in  1897,  no  continuous  flow  seems  to  have  been 

established  either  in  1902  or  1903,  though  in  the  latter  year  the  level  of  the  flood 

in  the  main  Shari  was  considerably  above  the  average  of  the  preceding  years. 

The  capital  of  Bagirmi,  since  the  destruction  of  Massenya,  has  been  at  Chekna,  on 

the  banks  of  the  Ba-Mbassa,  but  when  the  bed  of  this  is  dry,  viz.  from  March  to 

Oetober,  the  town  is  almost  .without  drinkable  water,  and  it  presents  a  miserable 

^ipcarance,  its  trade  being  quite  insignificant.    Most  of  the  goods  sold  are  of 

Eogliah  origin,  coming  chiefly  from  Yola,  on  the  Benue.    A  small  amount  comes 

fitmn  Khartum  through  Wadai,  but  the  trade  across  the  Sahara  through  Eanem 

has  entirely  ceased  during  the  last  few  years.    Massenya  is  now  nothing  but  a 

hatp  of   ruins  already  beginning  to  be    choked  by  vegetation.      The  Sultan 

Gmnrang,  who  received  the  expedition  most  cordially,  is,  like  Snussi,  one  of  the 

great  personages  of  present-day  Africa,  but  much  time  will   be  needed  before 

Bagirmi  can,  under  the  philanthropic  tutelage  of  France,  recover  its  former 

prosperity.    There  now  remain  only  some  100,000  inhabitants  out  of  the  million 

at  which  Barth  estimated  the  population,  but  the  country  still  retains  elements  of 

weU-being. which  give  hope  for  the  future,  though  the  whole  northern  part  of  the 

kingdom,  belonging  to  the  clay  zone  already  described,  is  exceedingly  poor. 

Like  Captain  Lenfant,  M.  Chevalier  saw  maoy  signs  of  a  much  greater  extension 
of  the  water  system  of  this  part  of  Africa.  He  is  inclined  to  believe  that  once  a 
gnat  river,  of  which  Lake  Chad  was  only  a  backwater,  flowed  north  across  the 
Sahara  to  the  Mediterranean,  and  that  the  abundant  relics  of  the  Neolithic  age 
found  throughout  Northern  Wadai  and  the  districts  adjoining  the  Bahr-el-Ghazal 
are  indications  that  a  prosperous  community  once  lived  on  its  banks.  The  vege- 
table and  animal  remains  met  with  in  the  countries  traversed  afiforded  countless 
proofs  of  a  progresnve  desiccation,  and  the  invasion  of  the  Sudan  by  a  Saharan 
olimate.  But  Uie  process  does  not  progress  regularly,  for  as  a  result  of  several 
oonsecQtive  years  of  abundant  rainfall.  Lake  Chad  has  at  various  times  spread 
beyond  its  usual  bed,  flooding  large  areas  and  taking  several  years  to  retreat  within 
it  again.  There  is  a  native  tradition  of  a  deluge  which  once  destroyed  all  the 
peoples  of  Central  Africa,  and  this  has  been  modified  by  the  Arabs,  who  hold  that 
Noah  came  this  way  during  the  flood,  and  that  his  ark  afterwards  struck  ground 
oo  the  rocks  of  Ajer-el-Amis.  In  1870  the  lake  rose  to  an  exceptional  height,  and 
again  in  1897  a  rise  took  place,  but  since  this  date  the  waters  have  continued  to 
fall.  The  greater  part  of  the  water-channels  which  remain  will  probably  dry  up 
in  the  course  of  a  few  centuries.  A  similar  fate  has  already  overtaken  other  lakes  ; 
e^^  as  a  resnlt  of  the  drought  in  1902,  Lake  Fittri  had  completely  dried  up  in 
No.  IL— August,  1904.]  p 
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1903,  and  the  hippopotemi  and  certain  of  the  flih  which  iohkbited  it  have  left  it  I 
never  to  return.  Eaaam  ia  likewise  a  dried-up  coontry,  and  do  illusion  should  ha  { 
oberiabed  regarding  its  value. 

Summing  up,  M.  Chevalier  holds  that,  in  spite  of  the  preaent  ruin  brought  * 
About  b;  slave  raids,  the  Central  Sudan  posaeaaes  reeourcea  nhlch  nill  give  it  k  i 
value  when  the  pjlicy  of  peaceful  development  has  borne  fruit.  Like  the  whole 
btlt  of  country  from  the  Allantic  to  the  Nile,  it  may  be  divided  into  three  zones, 
each  with  its  own  proper  products,  the  iaterme<liate  one  being  the  beat  peopled  and 
the  home  of  the  moiC  Sourishiog  sgriculture.  Like  Captain  Lentant,  M.  Chevalier 
foreaeea  a  great  future  for  the  Byatcmatic  cultivation  of  cotton  in  this  region. 


COKMBBCIAL    GEOGUAPHT   OF    GeBUANY. 

*  Eandbncli  der  WirUchaftakaade   Doutsohlanda.     Heraoagegeben  im  Anftrage  c 

dentschea  Verbandei  fttr  das  kaufminniscbe  Unteriiohtswesen.'  Drittat  Band.  | 
Die  Hauptindustrien  DentschlaDils,'  Lmpiig:  l'J04. 
Tug  iasne  of  the  third  volume  of  this  cumpilalion  marks  an  important  fltop 
towards  the  completion  of  the  original  design  of  tboae  responsible  for  the  inceptioi 
of  the  work.  It  is  now  possible  to  take  a  general  view  of  the  whole,  and  to  estitnatf] 
the  relative  importance  of  tbe  various  elements.  The  iutentioc  in  to  give  I 
descriptioD  of  the  ecouomic  life  of  Germany,  which  shall  have  a  certain  cotnptet^S 
neas  and  independence,  and  be  auRioient  to  meet  tbe  requirements  of  tbe  mom  ^ 
advanced  etudont  of  industry  and  commerce  in  the  preparatioD  for  the  active  life  of  ' 
business.  The  only  general  scientific  basis  for  a  work  of  this  type  is  geography  in 
the  broadest  senae ;  accordingly,  the  first  volume  is  entirely  devoted  to  the  genend 
geographical  description  of  Germany.  In  its  method  it  is  a  protest  against  the  old- 
faahioned  plan  of  enumerating  facts  without  any  attempt  at  explanation.  The  wcJI- 
I  equipped  man  of  butiness  must  be  acquunteJ,  not  merely  with  the  phenomenon, 
I  iMt  also  with  the  cause.  The  volume  deals  first  with  the  broad  physical  divi^ons 
of  the  country,  and  the  geological  formation,  with  especial  attention  to  such 
questions  as  the  distribution  of  useful  minerals.  Climatic  conditions  are  treated 
more  particularly  in  the  light  of  their  infiaeoco  on  industry  and  ecooomic  life. 
The  section  is  completed  by  an  account  of  the  useful  anitnaU,  tame  and  wild,  tbe 
fisheries,  and  the  character  and  distribution  of  the  population.  The  method  of 
treatment  is  determined  by  the  object  of  the  work.  Attention  is  neceaaaril; 
devoted  to  the  economic  rather  than  the  pbysiographical  aspect,  tbe  consequence* 
rather  than  the  causes  of  tbe  phenomena  described.  This  is  especially  noteworthy 
in  the  section  on  climale,  in  which  considerable  space  is  given  to  tbe  discasBioii  of 
the  infiuenoe  of  temperature,  rainfall,  and  sunshine  on  the  growth  of  organic  life, 
the  mortality  of  tbe  population,  and  tbe  organization  of  industry.  The  chapten 
on  useful  plants  necessaiily  partake  rather  of  the  character  of  eounieration,  though  i 
in  the  matter  of  thoroughness  the  enumeration  leaves  little  to  be  desired. 

The  BecoDd  volume  deals  in  detail  with  tbe  agricultural,  pastoral,  and  forest  1 
industries  of  Germany.  The  variuus  sections  ato  prefaced  by  brief  historic^  1 
monographe,  and  treat  systematically  of  the  distribution  and  interconnection  of  ths  I 
various  industries,  tbe  disposal  of  tbe  products,  coat  of  transport,  and  character  of  T 
the  markets.     The  geographical  element  is  not  neglected,  but  its  scope  is  smatlsr    1 
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thio  in  the  earlier  part  of  the  work.  The  third  volume  tends  to  be  even  more 
technical.  It  deals  elaborately  with  industrial  organization  under  the  divisions  of 
the  dififorent  trades  and  occupations.  It  contains  a  mass  of  statistical  and  other 
inibnnation  which  we  are  accustomed  to  find  in  official  reports  and  trade  papers  of 
a  tedmical  character.  There  are  sections  on  the  distribution  and  sources  of  raw 
miterial  of  various  industries,  but  on  the  whole  the  geographical  aspects  of  the 
sabject  tend  to  disappear  in  the  technical.  This  can  scarcely  be  avoided,  in  view 
of  the  very  miscellaneous  character  of  the  subject-matter  included  in  the  volume. 
I  Iti  main  value  is  as  a  book  of  reference  on  special  points,  a  value  greatly  enhanced 

f  bj  the  bibliographies  attached  to  each  section.    To  the  student  of  geography,  the 

earlier  volumes,  with  their  numerous  special  maps,  and  interesting  deductions,  based 
OD  the  laws  of  natural  phenomena,  will  provide  the  greater  attraction.  The  series 
will  be  completed,  in  so  far  as  (Germany  is  concerned,  by  the  promised  fourth 
volume,  dealing  generally  with  the  conditions  of  transport  and  foreign  trade. 

A.  o»  o. 

ASIA. 

An  Expedition  to  K^. 

*  Six  Mois  dans  rHimalaya.*    By  Dr.  J.  Jacot  Guillarmod.     W.  Sandoz :  NeuchftteL 

1904.    Pp.  363.     With  Three  Maps. 

In  1902,  a  party,  consisting  of  Meesrs.  Eckenstein,  Enowles,  Crowley,  Ffannl, 

Wessely,  and  the  author  of  this  book,  spent  eight  months  on  a  journey  to  peak  E,. 

A  series  of  misfortunes  prevented  them  from  an  attempt  to  reach  the  summit  of 

the  mountain,  but  a  height  of  22,000  feet  was  attained.    The  route  followed  from 

Bawal  PIndi  struck  north-east  into  the  valley  of  the  Jhelam  and  to  Srinagar, 

thence  by  the  Sind  and  Dras  valleys  into  that  of  the  upper  Indus,  to  Skardu,  thence 

to  Askole,  and  so  up  the  Baltoro  glacier.    On  the  return  journey  a  more  direct 

route  was  followed  between  Skardu  and  Srinagar.    The  party  arrived  at  a  high 

altitude  successfully,  and  established  camps  on  Godwin- Austin  glacier  at  successive 

altitudes  from  16,592  feet  to  21,000  feet.    On  July  10  Messrs.  Guillarmod  and 

Wessely  attained  an  altitude,  on  one  of  the  spurs  of  Ej,  of  22,000  feet,  and  had 

every  expectation  that  a  further  attempt  would  carry  them  higher  still.    After 

tlus,  however,  bad  weather  set  in,  one  of  the  party  fell  seriously  ill,  and  none 

retuned  perfect  health ;  while  the  decision  to  return,  greatly  to  Dr.  Guillarmod*s 

dieappointment,  was  arrived  at  when  news  came  of  an  outbreak  of  cholera  in  a 

ptrt  of  the  country  through  which  the  homeward  journey  lay. 

The  book,  which  gains  greatly,  as  all  descriptive  work  does,  from  the  use  of 
the  French  language,  is  interesting  reading,  describing  the  whole  journey  from 
Sorope  in  detail,  and  the  object  of  the  journey  apart,  providing  a  foreign  traveller's 
impresrions  of  a  part  of  the  British  Empire,  such  as  are  always  acceptable  and,  in 

*  general  way,  instructive.  The  primary  object  of  the  expedition  was  not  scientific, 
and  the  few  scientific  notes  are  almost  entirely  confined  to  a  short  appendix. 
Some,  however,  are  noteworthy.  Prof.  Suess  had  desired  Herr  Pfannl  to  watch 
for  the  occurrence  of  sedimentary  deposits  of  periods  anterior  to  the  great  folding 
vhich  raised  the  Himalaya  as  it  now  appears,  and  a  little  below  the  junction  of 
^win-Austen  glacier  with  the  Baltoro,  at  an  elevation  of  about  15,000  feet,  the 
ttifltence  of  such  deposits  was  confirmed.  The  Balti  porters  accompanying  the 
^pedition  were  found  to  be  unanimous  in  furnishing  certain  names  of  the  northern 
tribatary  glaciers  of  the  Baltoro  which  did  not  agree  with  those  of  Sir  W.  M. 
CuQway's  map.  A  certain  amount  of  botanical  work  was  carried  out,  and  the 
luRhekt  limit  of  vegetation  was  found  at  about  17,400  feet  (5300  metres).  A  table 
it  furnished  of  daily  maxima  and  minima  of  temperature  from  May  29  to  August 

p  2 
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12  (i.e.  from  Askole  upwards  and  back),  the  highest  and  lowest  recorded  at  Gamp 
XI.  (20,000  feet)  being  respectively  35^  and  —19^  Cent.  Excellent  mapa  iUostrate 
the  journey,  one  showing  the  Baltoro  and  tributary  glaciers  on  a  scale  of  1 :  200,000. 
Finally^  Dr.  Guillarmod  is  to  be  congratulated  upon  a  really  magnificent  series  of 
photographs.  There  are  no  fewer  than  269  in  the  text ;  some  of  them  are  too 
small,  and  the  reproduction  is  not  always  perfect,  but  any  deficiencies  in  these  find 
compensation  in  the  ten  beautiful  photogravures,  which  are  beyond  praise. 

0.  J.  R.  H. 

China. 

*  The  Back  Blocks  of  China.*    By  B.  Logan  Jack.    London :  Edward  Arnold. 

1904. 

In  'The  Back  Blocks  of  China'  Dr.  K.  Logan  Jack  describes  a  journey  under- 
taken by  the  author  and  his  son  at  the  instance  of  the  Chinese  Government  to 
examine  the  mining  capabilities  of  Western  China,  an  account  of  which  was  read 
to  the  Society  on  January  13,  1902.  After  travelliog  from  Shanghai  to  Cheng-tu, 
expeditions  were  made  to  the  north  of  the  province,  and  to  mines  in  the  nearer 
neighbourhood  of  the  capital.  Then,  journeying  to  the  south-west  of  the  province, 
a  stay  of  some  weeks  was  made  at  Maba,  a  gold  district  to  the  north-west  of 
Ning  Yuan  Fu,  but  the  outbreak  of  the  Boxer  troubles  in  China  made  it  neces- 
sary for  the  party  to  leave  the  country,  and  after  a  vain  attempt  to  reaek 
Assam  through  North- West  Yunnan,  they  struck  south  into  Burmah.  On  leaving 
Maha,  it  took  them  over  thirty  days  to  travel  370  miles,  so  great  were  the  physioal 
obstacles  in  the  shape  of  rivers  and  mountains  which  had  to  be  overcome.  Bat 
the  journey  led  to  the  discovery  of  an  enormous  bend  in  the  Yalung  river,  a 
great  tributary  of  the  Yangtse,  similar  in  contour  to  that,  but  a  short  tims 
previously  discovered  in  the  Yangtse  itself  by  M.  Bonin.  Additions  were  also 
made  to  our  knowledge  of  the  country  south  of  the  Yalung's  bend,  as  well  as  of 
Western  Yunnan.  But  as  Captain  Byder,  with  Major  Davies  and  Colonel  Manifold, 
was  at  the  time  traversing  the  province  in  all  directions,  it  is  difiScult  to  say  who 
was  the  first  to  break  untrodden  ground. 

Dr.  Jack  gives  no  information  as  to  the  result  of  his  inquiries,  nor  as  to  his 
views  regarding  the  future  of  mining  enterprise  in  Western  China.  At  Maha, 
where  he  spent  nearly  a  month,  the  quartz  mine  had  been  worked  for  twenty 
years,  and  machinery  had  been  set  up,  each  piece  of  which  had  been  carried  there 
on  men's  backs.  Notes  on  the  geology  of  the  country  as  far  west  as  Maha  are 
sprinkled  through  the  earlier  chapters,  but  there  is  less  information  r^arding  that 
of  North  Yunnan. 

The  numerous  styles  of  bridge-building  attract  much  attention  from  the  author, 
and  are  described  with  much  enthusiasm,  as  are  also  the  great  irrigation  works 
round  Chengtu,  the  capital  of  Szechuen.  W.  B.  C. 

A  Fragment  of  Kamchatka. 

*  A  Shooting  Trip  to  Kamchatka.'    By  E.  Demidoff,  Prince  San  Donate.    London: 
Rowland  Ward.    1904.    Pp.  xvi.,  302.     With  Two  Map$. 

Though  in  no  way  a  scientific  study  of  Kamchatka,  this  is  much  more  than 
a  mere  record  of  sport.  Even  if  it  were  not,  the  book  would  be  of  value  in  a 
geographical  library  simply  for  the  photogravures  and  photographs,  which  number 
over  a  hundred — several  showing  country  never  before  visited  unless  by  natives — 
and  are  admirably  reproduced.  But,  as  a  matter  of  fact,  sport  takes  a  secondary 
position  in  the  work  ;  for,  speaking  by  the  book,  it  was  not  remarkably  successful, 
and  the  time  devoted  to  it,  owing  to  the  length  of  the  journey,  was  of  the  briefest. 
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The  work,  therefore,  becomes  a  higbly  interestiQg  record  of  an  interesting  journey, 

detailed  from  the  moment  of  entering  upon  the  Trans-Siberian  railway.    In  this 

eTeot  the  first  chapter  is  very  happily  inserted,  for  it  outlines  the  history  of 

Kamchatka  from  the  end  of  the  seventeenth  century,  when  a  merchant  named 

Alezeisff,  who  went  to  an  unknown  fate,  gains  the  uncertain  honour  of  being  the 

fiist  Russian  to  enter  the  peninsula.     The  part  of  the  country  where  the  author 

Ivoke  new  ground  lies  at  the  source  of  the  Kamchatka  river,  which  is  some 

230  miles  in  a  direct  line  north-esst  by  north  of  Cape  Lopatka,  the  southernmost 

otremity  of  the  peninsula  in  54*^  N.,  159^  W.    Its  tiny  headstream  falls  im- 

nedistely  into  a  lake  about  2  miles  long  by  three-quarters  of  a  mile  wide.    (On 

tlie  large-scale  map  accompanying  the  volume  it  appears  as  about  9  miles  by  4.) 

Snow-dad  hills  rise  abruptly  from  it,  and  its  altitude  is  3500  feet.    It  was  named 

like  Sofka  Demidoff,  after  the  anther's  wife,  who  acoompaaied  him,  together  with 

Mr.  St  G.  Littledale.    TraveUing  was  found  very  difficult  in  parts,  whether  owing 

to  swamp  or  to  belts  of  rhododendron  bush.    Mosquitoes  were  a  scourge.    As 

v^girds  climate,  snow   lay  deep  in  the  interior  in   June;   fog  is  the  constant 

aeoompaniment  of  the  southerly  winds,  storms  of  the  north-easterly.    The  first 

ut  prevalent  in  June  and  July,  which  are  usually  the  dampest  months   in 

Eamchatka.    By  July  15  aatuom  was  rapidly  approachiog.    The  wild  sheep, 

(hna  nivicola,  was  the  object  of  the  sportsman ;   but  bears  were  also  plentiful. 

Safanon  were  mnuing  up  the  rivers  in  conntless  thousands.    It  is  of  interest  to 

note  that  civilized  lares  failed  against  them,  though  large  sea-trout  were  taken 

00  the  spoon.    Both  are  netted  and  trapped  by  the  natives,  and  form  a  valuable 

article  of  commerce.    On  the  whole,  Prince  Demidoff  has  made  excellent  use  of 

hla  visit  to  what  is  only  a  tiny  section  of  this  vast  pcDinsula,  and  the  book  is 

a  fitting  successor  to  his  similar  works  on  the  Caucasus  and  the  Altai. 

0.  J.  R.  H. 


AFRICA. 

The  Jesuits  in  Abyssinia. 

Camillo  B«ocari,  8.j.  ^Notizia  e  Saggi  di  opera  e  documenti  inediti  riguardanti  la 
8toria  di  Etiopia  durante  i  sccoli  XVI.,  XVII.  e  XVIIL'  Rome  :  Casa  Editrico 
Italiana.    1903. 

This  is  intended  to  serve  as  an  introductory  volume  to  a  series  of  reprints  of 
important  documents  relating  to  the  history  of  Abyssinia  and  the  work  of  the 
Jvoit  missionaries  in  that  country  during  the  sixteenth,  seventeenth,  and  eighteenth 
centuries.  Circumstances,  not  altogether  easy  to  explain,  have  brought  it  about 
^t  few  of  the  early  records,  coming  from  the  pens  of  Earopean  writers,  have  ever 
^pMred  in  print.  Thus  of  the  two  earliest  and  most  authentic  records — the  works 
of  Fkes  and  D'Almeida — although  D' Almeida's  work  has  long  been  known  from  the 
Q^oaciipt  in  the  British  Museum,  the  very  existence  in  modem  times  of  any 
sQch  version  of  the  work  of  the  former  has  been  doubted  by  many  writers.  But 
Father  Beccari's  researches  in  the  archives  of  Italy  and  elsewhere  have  yielded 
▼aluable  results,  in  the  discovery  not  only  of  Faez*s  original  manuscript,  but  of 
ii^y  other  documents  bearing  on  the  history  of  the  Jesuit  work  in  Abyssinia,  the 
publication  of  which  will  throw  Ught  on  many  points  hitherto  obscure. 

The  present  volume  consists  of  three  parts ;  the  first  giving  a  full  list  of  the 
documents  in  question,  which  include  a  large  number  of  letters  written  by  the 
iniBaionaries  or  their  superiors  in  Europe ;  the  second  sketching  their  contents ; 
and  the  third  reproducing  passages  from  the  more  important,  with  an  Italian 
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traoBlation  by  the  side.  It  is  with  the  portions  bearing  on  the  geographical 
discoveries  of  the  Jesuits  tbat  we  are  here  principally  concerned,  and  it  is  this  ode 
of  their  work  which  is  likewise  dealt  with  in  the  more  important  extracts  printed. 
The  foil  text  of  the  docnments  is  to  appear  in  subsequent  issues. 

The  discovery  of  Paez's  manuscript  is  of  special  interest  from  the  fact  that  it 
contains  the  first  detailed  account  of  the  sources  of  the  Blue  Nile,  the  visit  to  which 
of  that  missionary  was  so  unjustifiably  descredited  by  Bruce.  Father  Beccari  is,  not 
unnaturally,  very  severe  on  the  latter,  maintaining  that,  in  the  light  of  our  preaeot 
knowledge,  the  famous  traveller  can  only  be  held  guilty  of  wilful  fidsehood.  It  is 
certainly  difficult  to  reconcile  his  statements  with  the  supposition  of  good  faith, 
and  there  can  be  no  doubt  that  in  any  case  they  were  made  with  extreme 
carelessness,  and  with  a  view  to  belittle  as  much  as  possible  the  exploits  of  his 
predecessors.  To  begin  with,  his  statement  tbat  he  had  inspected  three  copies  of 
Paez's  history  is  puzzling,  inasmuch  as  the  copy  lately  brought  to  light  is  the  only 
one  of  which  any  other  writer  has  been  aware.  But  even  if  other  copies  existed  in 
Brace's  time,  it  is  still  more  strange  that  the  traveller  should  have  declared  that 
Paez  said  not  a  word  about  the  Nile  sources,  when  the  passages  printed  by  Beccari 
contain  not  only  a  full  description  of  the  sources,  but  the  expression  of  Paez'  feelings 
of  elation  at  beholding  them  himself.  In  Bruce's  treatment  of  Eircher's  version, 
Father  Beccari  sees  equal  evidence  of  bad  faith,  holding  that  it  waa  only  by 
suppressing  important  passages  that  he  was  able  to  make  out  a  case  against  its 
veracity.    But  the  charge  can  hardly  be  regarded  as  proven. 

Father  Beccari's  discovery  has  also  shown  the  inaccuracy  of  several  of  the 
conclusions  drawn  by  such  commentators  as  Cooley  and  Beke.  The  former  appean 
to  have  assumed,  no  doubt  owing  to  the  Spanish  nationality  of  the  writer,  that 
Paez's  manuscript  was  originally  written  in  Spanish,  and  this  certainly  seemed 
supported  by  D' Almeida's  statements,  quoted  by  Cooley,  that  he  had  translated 
portions  of  the  work.  But  Father  Beccari's  find  is  in  Portuguese,  so  that  unless — 
which  would  seem  to  be  negatived  by  its  being,  according  to  the  editor,  in  Paez's 
handwriting — the  manuscript  is  a  translation  from  the  original,  D' Almeida  would 
seem  to  mean  only  that  he  had  incorporated  parts  of  the  earlier  work.  Again, 
Cooley's  doubt  that  Kircher's  version  was  genuine  seems  not  justified,  although,  as 
the  editor  shows,  the  translation  given  by  the  latter  is  by  no  means  accurate.  A 
comparison  of  D'Almeida's  description  of  the  Nile  sources  (also  printed  in  the 
present  volume,  together  with  a  reproduction  of  his  original  sketch-map)  with  that 
of  Paez,  shows  that  the  former  did  not  draw  wholly  from  the  latter,  but  had 
probably  visited  the  spot  himself. 

Of  the  other  documents  of  which  extracts  are  given,  the  most  important  are 
three  treatises  (one  on  the  Kingdom  of  Tigre)  without  author's  name,  but  which 
the  editor  shows  to  have  been  certainly  by  P.  Emmanuele  Barradas ;  and  Alfonso 
Meudez's  '  Expeditionis  sethiopica)  Libri  tres.'  None  of  these  have  ever  been 
printed.  The  editor  discusses  the  reason  for  this  apparent  indifference  on  the  part 
of  those  at  home,  and  comes  to  the  conclusion  that  the  plain  and  unembellidied 
language  in  which  the  works  were  written  little  suited  the  taste  of  the  time,  while, 
in  the  case  of  Mendez's  history,  the  outspoken  character  of  some  of  the  remarks 
may  have  been  an  additional  reason  for  keeping  it  unpublished. 

E.  H. 
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AMERICA. 

Canada. 

*  CftDftda  in  the  Twentieth  Century.*    By  A.  G.  Bradley.    WestminBter : 

A.  CoosUble  A  Co.    190S. 
* Throngh  Canada  in  Harvest  Time.'  By  James  Lumsden.  London: 

T.  Fisher  Unwin.    1903. 

These  two  books  are  very  different  in  their  nature^  bat  both  have  their  value, 
f  Hie  work  of  Mr.  Bradley  is  that  of  a  man  who  has  made  himself  ftuniliar  with 

Bioy  parts  o&  the  Dominion  by  periods  of  residence  and  prolonged  yisits  at  intervab 
otending  over  the  last  thirty  years,  and  has  made  excellent  use  of  the  opportunities 
be  has  had  for  obeerving  Canadian  life  and  industry,  the  conditions  on  which  it 
dapendf,  and  the  changes  that  have  taken  place  in  the  period  mentioned.  Statistics 
m  almost  entirely  omitted,  but  without  their  aid  the  author  manages  to  draw  a 
wy  Tivid  and  interesting  picture  of  both  working  and  holiday  life  in  town  and 
ooontry  in  those  parts  of  the  Dominion  with  which  he  is  intimately  acquainted — that 
ia,  ill  except  the  three  eastern  provinces  of  Nova  Scotia,  New  Brunswick,  and  Prince 
Edward  Island.    Advice  of  the  most  practical  kind  is  given  for  the  benefit  both  of 
those  who  may  think  of  visiting  the  Dominion  either  as  sportsmen  or  tourists,  and 
of  intending  settlers.    In  the  description  of  the  country  the  author  shows  due 
appreciation  of  the  geographical  features,  and  his  intimate  acquaintance  with  the 
history  of  Canada,  shown  in  his  previous  works,  enables  him  to  introduce  concise 
bat  adequate  accounts  of  the  stages  in  that  history  which  are  of  most  importance 
in  throwing  light  on  the  present  situation.    In  speaking  of  the  geography  of 
Om^^  Mr.  Bradley  justly  complains  (pp.  143,  144)  of  the  nearly  uniform  practice 
oi  drawing  maps  of  the  country  in  such  a  manner  as  "  to  obscure  the  most  sub- 
stantial and  populous  and  wealthy  part  of  Canada  in  the  eyes  of  outsiders,"  devot- 
ing to  the  older  Canada  a  solitary  page  '*  mainly  filled  by  the  wilderness  portion, 
thereby  crowding  the  home  of  four  million  busy  fellow-citizens  into  a  meagre  strip 
in  a  comer  perfectly  useless  for  geographical  identification.*'    It  is,  however,  to  be 
ifgretted  that  Mr.  Bradley  has  himself  followed  this  bad  example.    The  book, 
which  has  many  excellent  pictorial  illustrations,  is  provided  with  ooly  one  map,  a 
geoeral  map  of  the  Dominion  on  such  a  scale  that,  for  example,  it  gives  do  hint  of 
the  physical  features  which  mark  off  on  the  north  and  west  the  limits  of  the 
ISastem  Townships  as  interestingly  described  by  the  author  on  pp.  90-92«    To  this 
general  account  of  Mr.  Bradley's  book  it  may  be  useful  to  add  a  few  references  to 
pffts  of  it  of  special  interest  and  importance.     No  father  who  is  thinking  of 
■cttliog  his  son  in  Canada  should  omit  to  read  chapter  viii.,  which  deals  with 
^gration  to  the  North- West,  and  very  largely  with  "  the  young  gentleman  farmer." 
^ODg  other  passages,  one  may  note  the  account  of  the  characteristics  of  the 
^Wsh-Canadian  on  pp.  51,  52, 117 ;  of  the  typical  French  holding  and  village  in 
Qoebec  on  pp.  67,  68,  82,  83  ;  of  the  influence  of  the  Roman  Catholic  Church  in 
Qoebec  on  pp.  31-33, 80, 81, 109, 110 ;  of  the  distaste  of  the  upper  classes  in  Canada 
^  the  land,  p.  145 ;  of  the  original  reclaiming  of  Ontario,  pp.  123, 167, 168 ;  of  the 
^ersDces  between  the  climate  of  southern  and  northern  Ontario,  pp.  173,  220 ;  of 
^^e  range  of  the  cbinook  winds,  pp.  316,  326;  his  prognostications  as  to  the  futare 
<^th6  North- West,  pp.  339, 340 ;  his  account  of  the  salmon  of  the  British  Columbian 
TiYcn,  pp.  335, 336 ;  of  irrigated  fruit-farms  in  British  Columbia,  pp.  363-365  ;  and  of 
^e  Chinese  in  the  same  province,  pp.  392-394.  The  index,  it  may  be  mentioned,  is 
^t  in  every  case  adequate  as  a  means  of  reference. 

Statistics  are  as  characteristic  of  Mr.  Lumsden's  book  as  their  absence  is  of 
that  of  Mr.  Bradley.  The  author  was  one  of  a  small  journalistic  party  who  travelled 
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through  Canada  dnring  the  harvest  of  1902,  and  who,  to  quote  the  preface,  "  by 
public  bodies  and  private  individuals  were  given  such  opportunities  of  spying  the 
land,  as,  according  to  general  testimony,  had  never  before  been  accorded  to  any 
body  of  inquirers  from  the  Old  Country."  The  book  is  the  outcome  of  this  Tisit, 
and  portions  of  it  appeared  in  a  series  of  articles  in  the  Leeds  and  TorkMre 
Mercury  and  the  Leeds  Mercury  Weekly  Supplement,  and  the  text^  to  use  once 
more  the  author's  own  wordr,  '*  may  be  roughly  described  as  a  combinaUon  •  .  • 
of  the  writer's  own  impressions  and  matters  of  fact  of  a  statistical  nature  supplied 
by  the  official  departments  of  the  various  provinces."  The  book  reflects  the 
buoyant  feelmg  that  pervaded  Canada  during  the  second  bounteous  harvest  after 
the  bad  harvest  of  1900,  a  feeling  which,  the  present  reviewer  can  testify,  remained 
as  general  and  as  strong  during  the  harvest  of  1903.  Hardly  any  but  the  rosiest 
aspect  is  given  to  the  development  of  the  Canadian  North-West.  "  With  nerer- 
failing  regularity  showers  fall  in  June,  we  are  told "  (p.  128).  It  is  quite  true 
that  no  rainfall  station  of  the  wheat-growing  area  of  the  Canadian  North- West 
shows  an  entire  lack  of  rain  in  June ;  but  there  are  great  variations  from  year  to 
year  in  the  amount,  occasioually,  it  would  appear,  with  disastrous  results  to  the 
wheat-crop.  Both  Mr.  Lumsden  (p.  128)  and  Mr.  Bradley  (p.  280)  refer  to  the 
long  summer  day  as  favouring  in  a  peculiar  manner  the  wheat-crops'  of  the  North- 
West.  But  it  hardly  needs  to  be  pointed  out  that  the  days  there  are  no  longer 
than  in  England,  not  so  long  as  in  Scotland.  The  reference  to  this  considera- 
tion in  English  books  is  in  effect  the  inappropriate  transference  to  England  of  a 
point  of  view  proper  to  Ontario  or  the  wheat  area  of  the  United  States.  Among 
the  statistics  of  Mr.  Lumsden's  volume,  none  are  perhaps  more  interesting  then 
the  estimates  of  the  cost  of  growing  wheat  on  Canadian  prairie-land  and  conveying 
it  to  Liverpool  given  on  pp.  119  and  164, 165.  It  is  to  be  wished,  however,  that 
these  estimates,  which  are  given,  so  far  as  they  relate  to  cropping,  on  the  authority 
of  Mr.  Charles  Toung,  president  of  the  Winnipeg  Grain  Exchange,  were  a  little 
more  satisfactory — ^at  least,  in  their  statement.  The  whole  cost  to  the  farmer  of 
a  crop  of  wheat  delivered  at  the  nearest  elevator  is  estimated  at  about  $6  per 
acre,  but  from  the  details  given  it  does  not  appear  how  much  is  taken  into 
aocoimt  in  forming  the  estimate.  Nothing  seems  to  be  put  down  for  the  value  of 
the  land  with  its  improvements.  The  cost  of  the  labour  required  for  summer- 
fallowing,  the  importance  of  which  in  prairie-farming  is  duly  emphasized  by 
Mr.  Lumsden,  is  indeed  reckoned  in,  but  it  does  not  appear  that  anything  is 
allowed  for  the  fact  that  a  consequence  of  this  practice  is  that  work  is  done  on  two 
acres,  a  crop  reaped  only  from  one.  It  is  not  clear  that  anything  is  allowed  for 
the  up-keep  of  horses  and  the  interest  on  and  wear  aod  tear  of  agricultural  imple- 
ments. Finally,  one  has  a  difficulty  in  attaching  any  definite  meaning  to  the 
average  cost  of  haulage  to  the  nearest  elevator.  This  is  probably  the  most  variable 
factor  of  all.  The  elevators  are  all  beside  the  railways,  but  wheat  is  sometimes 
grown  upwards  of  50  miles  from  a  railway.  It  would  have  been  more  instructive 
to  give  an  estimate  of  the  cost  of  production  where  the  conditions  are  most 
unfavourable  under  this  head.  G.  G.  C. 

MATHEMATICAL  GEOGRAPHY. 

Navigation. 

The  Organized  Science  Series.    '  Modern  Navigation.'    By  William  Hall.    London : 

W.  B.  Clive.     1904.    Price  6«.  6(f. 

Another  book  on  navigation  is  perhaps  something  of  a  work  of  supererogation; 
all  that  can  be  taught  on  the  science  has  been  admirably  said  in  such  excellent  old 
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works  IS  the  mimiials  of  Raper,  Inman,  Norie,  and  others.  Still,  a  familiar  eubjoot 
may  be  more  attractive,  or  more  interesting,  when  presented  in  an  unfamiliar  form. 
Mr.  W.  Hall,  in  hia '  Modern  Navigation/  has  produced  a  very  complete  little  book, 
■0  handily  arranged  as  to  suit  admirably  the  requirements  of  navigators,  and  it 
ihoQid  prove  a  useful  handbook  to  more  advanced  and  detailed  study.  The 
author's  theory  that  for  navigational  purposes  five  places  of  figures  are  sufficient,  is 
<Mm8ly  conect ;  it  would  seem  that  four  would  be  sufficient  in  the  working  of 
anae  proUema.    The  graphic  methods  of  solution  add  much  to  the  interest  of  the 

The  book  is  a  contribution  to  the  Organized  Science  Series,  published  by  the 
jOniversitjr  International  Press,  Ltd.,  and  edited  by  Dr.  William  Briggs. 

D.  W.-B. 

PHYSICAL  AND  BIOLOGICAL  GEOGRAPHY. 

Distribution  of  Plant  Associations. 

^Fla&t-geographyupon  a  physiological  basis.*  By  Dr.  A.  F.  W.  Schimper.  Translated 
from  the  German  by  W.  R.  Fischer.  Revised  and  edited  by  P.  Groom  and  T.  B. 
Balfour.  Oxford :  The  Clarendon  Press.  1904.  Pp.  xxx.  839.  1  Photogravure 
Portrait,  5  Collotypes,  4  Map$,  and  497  oUier  Illustrations. 

In  the  year  1898  there  was  published  in  Germany  a  book  by  A.  F.  W.  Schimper, 
dealing  with  the  distribution  of  plants  mainly  from  a  physiological  point  of  view. 

Hitherto  generally,  though  not  entirely,  the  distribution  of  the  plant  species  hsd 
been  the  subject  of  study  on  the  part  of  the  phytogeographer.  Schimper  devotes 
only  a  small  portion  of  his  great  work  to  the  distribution  of  plant  species.  It 
ii»  on  the  contrary,  concerned  chiefly  with  the  distribution  o[  plant  formations, 

MoBt  green  land-plants  are  of  sedentary  habits,  during  the  stages  of  vegetative 

growth,  and  they  are  therefore  unable  to  move  in  search  of  the  raw  food-material 

and  the  energy  which  they  require  for  the  building  up  of  organic  food  from  inorganic 

>aw  material.    This  energy  the  green  plant  derives  directly  from  the  sun's  rays. 

The  raw  material  is,  with  the  exception  of  the  carbon  derived  from  the  air,  supplied 

to  the  living  cells  of  the  plant  by  a  current  of  water  which  is  continually  entering 

the  plant  by  its  root,  charged  with  salts  dissolved  from  the  soil.     After  passing 

tluottgh  the  plant,  this  current  of  water  is   as  continually  leaving  the  leaf  by 

^laoapiration,  but  not  before  all  the  salts  brought  up  from  the  soil  have  been 

^Apoaited  in  some  green  part  of  the  plant.    This  current  of  water — the  transpira- 

tion-atream — must  be  kept  up.     No  process  going  on  in  the  plant  is  so  readily 

hifluenced  by  external  conditions  as  this  very  transpiration-stream.    In  order, 

^^fore,  to  carry  out  this  process,  the  plant  body  adapts  itself  in  form  and  structure 

^  all  those  external  conditions,  which  have  an  influence,  adverse  or  otherwise,  on 

^transpiration-stream.   On  the  one  hand,  therefore,  we  have  the  external  conditions, 

^  on  the  other  hand  the  plant  functions.    In  between  is  the  plant  body,  which 

^  form  and  structure  is  the  result  of  the  influence  of  those  conditions  on  the 

c^fiybg  out  of  one  of  the  vital  processes  of  the  plant  body — the  transpiration-stream. 

A  community  of  plants  which  are  similar  in  form  and  structure,  owing  to  their 

livhig  under  similar  conditions,  is  known  as  a  plant  formation. 

The  presence  of  any  particular  formation  is  due,  in  the  first  place,  to  the  annual 
'^'iQ&Il — that  is  to  say,  to  a  climatic  condition.  A  heavy  annual  rainfall  gives  us 
^'idland,  less  grassland,  and  still  less  desert.  These  three  forms  of  vegetation  are 
bownas  climatic  formations.  But  a  certain  climatic  formation  covering  a.  large 
*Ra  may  be  interrupted  by  another  kind  of  formation  on  account  of  some  peculiarity 
in  or  of  the  soil.    A  river  traversing  grassland  may  produce,  by  its  large  supply  of 
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wAter,  woodland  on  its  bankf .  This  woodland  would  be  called  an  edaphic  or  local 
formation.  It  is  the  direct  result  of  certain  local  conditions,  namely,  in  this  case 
the  increase  of  water  in  the  soil  owing  to  the  neighbourhood  of  the  rirer. 

We  haye  now  before  us  the  completed  English  edition  of  SchimpePs  book,  plant- 
geography  upon  a  physiological  basis,  which,  in  the  form  of  a  text-book,  coataioa  a 
large  number  of  obserrations  by  Schimper  and  numerous  other  biologiBtSy  which 
have  some  bearing  on  the  influence  of  external  conditions  on  plant-life. 

Schimper  at  first  enumerates  and  discusses  those  factors  which  in  some  way 
influence  the  production  of  deflnite  plant  formations,  by  affecting  the  carrying  oat 
of  certain  vital  plant-functions.  These  factors  are  water,  heat,  light,  air,  foil,  and 
animals.  He  then  proceeds  to  describe  the  climatic  or  district,  and  edaphic  or 
local  formations,  of  each  of  which  there  are  three  types — woodland,  grassland, 
desert.  ll)e  third  part  of  the  book  is  devoted  to  the  vegetation  <^  the  tropics], 
temperate,  and  arctic  aones,  and  the  regions  of  the  mountain  and  water. 

Schimper  brings  out  three  points  very  clearly  in  his  book,  which  may  be  here 
quoted  with  advantage.  "The  type  of  vegetation  in  the  tropical  and  temperate 
zones  is  determined  by  the  amount  and  distribution  of  the  rain/aU^  by  the 
humidity  of  the  air,  and  by  the  movementa  of  the  atmosphere,  which  essentially 
affect  vegetation  only  by  their  desiccating  influence."  This  refers  to  the  plaat 
formations. 

Referring  to  the  distribution  of  plant  species,  he  says,  ''The  type  of  the ^fom, 
in  so  far  as  it  depends  on  existing  factors,  is  dependent  primarily  on  heat,  especiaUy 
if  we  consider,  not  the  groups  of  lower  order  (genera  and  species),  but  those  of 
higher  order  (cohorts,  orders,  and  families)." 

Lastly,  '^  The  differentiation  of  the  world^s  vegetation  is  thus  controlled  hj 
three  factors — heat,  atmospheric  precipitation  (including  winds),  soil." 

The  great  importance  to  the  geographer  of  this  whole  subject  lies  in  the  fact 
that  the  plant-formation  is  an  expression  of  the  influence  of  local  conditions  oo 
plants,  and  it  is  thus  a  key  to  these  conditions.  From  a  study  of  the  one  we  oaa 
draw  conclnsions  as  to  the  nature  of  the  other.  It  is  essential,  for  a  proper  descdp- 
tion  of  scenery,  that  the  traveller  or  explorer  should  have  some  knowledge  of 
vegetation,  as  it  forms  such  an  important  feature  in  nearly  every  landscape. 

The  book  before  us  has  been  well  translated  and  well  published.  Botanista 
and  geographers  owe  the  translator  and  the  editors  a  debt  of  gratitude  for  the  big 
task  they  have  successfully  mastered.  The  book  is  admirably  illustrated.  It  la 
prefaced  by  an  appreciation  of  the  work  of  the  author,  whose  premature  and  much- 
lamented  death  occurred  in  1901. 

0.  V.  D. 

SiXTEENTH-CENTUBY   GeOGBAPHY. 

'  La  Oosmographie  avec  Tesp^re  et  regime  du  Soleil  et  du  Noid.'  Par  Jean  Fonteneaa 
dit  Alphonse  de  Saiotonge,  Capitaine-piloto  de  Francois  I'*".  Public  et  annotte 
par  Georges  Mosset,  Archiviste-pal^ographe,  Correspondant  du  Ministto  de 
rioBtmotion  publique  et  des  Beaux-Arts.  Paris :  Ernest  Lerouz,  1904.  (^BeeueU 
(le  Voyages  et  de  Documents  pour  servir  a  Vllistoire  de  la  Creographie  depuit  le  XIIJ^ 
jutqu'a  la  fin  du  XV T  SiccU,  vol.  xx.) 

This  last  volume  of  an  invaluable  series  will  be  found  well-nigh  as  interesting 
as  any  of  its  predecessors.  Ito  standard  of  schularship  and  research  is,  perhaps,  not 
as  high  as,  for  instance,  that  of  Harrisse's  '  Jean  ct  Sebastian  Cabot ; '  it  appears  to 
suffer  occasionally  from  careless  proof-reading;  but  it  gives  us  a  text  of  great 
value,  with  a  useful  introduction  on  the  life  of  a  fine  old  French  sea-dog,  and  it 
is  certain  of  a  cordial  welcome  from  all  studente  of  the  history  of  exploration. 

Alphonse  de  Saintonge,  when  he  finished  his  Cosmographte  in  1544,  htd,  from 
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bis  omi  Aooonnt,  already  been  a  seaman  and  traveller  for  forty-eight  years — in  other 
woris,  nnoe  1496.  Daring  this  balf-centary  be  had  navigated  both  in  the  Freoch 
•od  PoringoeBe  senrioes ;  be  bad  visited  almost  all  the  points  of  the  African  and 
Sut  Indian  shores  especially  frequented  by  the  '  Lnsitanians ; '  and  his  oon- 
aeetion  with  Portugal  was  at  times  so  close  that  some  have  made  him  a  subject 
of  Emanuel  the  Fortunate  and  John  III.  On  the  other  hand,  he  appears,  with 
Bobeiral  and  Cartier,  as  a  pioneer  of  French  exploration  and  settlement  in  Lower 
Gbaada.  In  Europe,  Alpbonse  was  beet  acquainted  with  the  coasts  of  France  and 
Ike  Iberian  peninsula ;  next,  with  those  of  South  England ;  least,  perhaps,  with 
ii  shores  of  the  North  sea»  the  Baltic,  and  the  Archipelago  (though  at  least  one 
isjige  in  all  these  waters  must  be  credited  to  him).  But  Ireland  and  Scotland, 
fniitbly,  were  quite  outside  his  personal  knowledge. 

The  African  sea-front  he  had  examined  in  great  detidl,  both  on  its  Atlantic  and 
Indian  aides.  He  appears  to  have  journeyed  extensively  in  the  Red  fe%,  to  have 
etomnavigated  Madagascar,  and  to  have  visited  not  only  the  chief  East  Indian 
irinids  and  various  parts  of  China,  but  perhaps  the  north-west  extremity  of 
Antrdia,  if  we  may  attach  this  meaning  to  his  Continental  Java,  Beyond 
ftimatra  (his  Taprobane)^  he  also  speaks  of  an  island,  300  leagues  long  and  100 
fanad,  stretching  away  towards  Magellan  straits ;  but  though  we  are  greatly  tempted 
to  find  here  another  stiggestioa  of  the  Austral  continent,  it  may  be  Borneo  that 
is  intended. 

Alphonse's  language  about  a  region  with  three  months'  daylight  may  refer  to 
Divis  straits,  into  which  he  seems  to  have  penetrated  in  a  search  for  the  north- 
WMt  passage.    As  to  the  West  Indies,  our  pilot  appears  to  have  had  a  fair  know- 
ledge of  most  of  the  islands  and  continental  shore-lands ;  in  fact,  we  shall  probably 
not  exaggerate  in  considering  him  to  have  acquired  a  practical  acquaintance,  from 
psMMial  experience,  with  nearly  the  whole  Atlantic  littoral  of  North  and  South 
America,  from  Davis  to  Magellan  straits.    From  other  sources  Saintonge  appears 
tt  a  pirate  at  Porto  Rico ;  as  a  witness  to  the  sale  of  a  Rochelle  vessel  (April  18, 
1537) ;  as  the  leader  of  the  reinforcements  sent  by  Roberval  to  Cartier's  Canadian 
enterprise ;  as  an  explorer  and  temporary  settler  in  the  Gulf  of  Saint  Lawrence 
(1541-3) ;  as  a  seaman  navigating — with  the  occasional  relief  of  a  little  piracy — 
amoDg  tho  West  African  islands,  and  especially  the  Madeira  group  (1543) ;  and 
fioally  as  a  corsair  who  perished  in  a  last  fatal  voyage  against  hb  old  enemies  of 
Bpiis. 

Besides  the  Coamographie,  in  which  Alpbonse  gives  us  an  account  of  all  the 
coasts  be  had  surveyed,  and  of  all  the  seas  and  lands  that  he  had  known  or  heard 
of  ('de  toutes  les  provinces  de  i'universal  monde'),  he  was  the  author  of  at  least 
tvo^  and  possibly  of  five,  other  works,  the  chief  ot  which  is  the  famous  '  Voyages 
ftTentureux,'  in  which  a  periplus  is  given  us,  first  of  the  west  and  north  European 
■tuttes,  from  Denmark  to  the  Straits  of  Gibraltar,  then  of  the  eastern  coast  of 
'America,  from  Labrador  and  Newfoundland  to  Magellan  straits,  and  finally  of 
tile  East  Indian  islands,  of  the  South  Asiatic  Littoral,  and  of  portions  of '  Cathay,' 
^gypt,  Ethiopia,  and  Guinea. 

As  to  the  invention  of  the  feanette,  which  M.  Musset  claims  for  Alpbonse, '  le 
erkteur  du  mat,  de  la  vergue,  et  de  la  voile  de  perroquet '  (p.  19),  this  will  perhaps 
not  be  conceded  without  dispute,  but  certaiLly  a  good  caue  is  made  out  by  the 
^tor  for  bia  '  Pilote  Saintongeais,'  celebrated  in  quaint  verse  by  Melin  de  Samt 
CUayi— 

**  Alfonse  ayant  tuivi  plus  de  vingt  et  vingt  ana 
Par  mllle  et  mille  mers  Tan  et  Tautre  Neptune, 
£t  souvent  d^fi^  Tune  et  Tautre  fortune, 
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Ore  il  toarne  1a  voile  k  la  faveur  def  vans. 
En  une  heureuse  route,  k  nnl  antra  commiine, 

♦  ♦♦•♦♦ 

Mail  le  nuu  edev€  en  $igne  de  ton  nam 
Elevera  tousjoars  dans  le  Giel  son  renom.  .  .  /* 

C.  Kayxokd  Bbazlst. 
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The  Present  State  of  European  Limnology.— A  painstaking  and  laborioos 

compilation  of  all  the  results  hitherto  attained  in  Europe  by  the  lake  snryeya  of 
recent  years  has  been  made  by  Dr.  W.  Halbfass  in  the  Zeitschr^  of  the  Berlin 
Geographical  Society  (1903,  No?.  8,  9, 10;  1904,  No.  3;  also  reprinted  separately). 
The  work  will  be  useful  both  as  bringing  together  into  small  compass  a  Tsst 
amount  of  data  hitherto  widely  scattered,  and  as  showing  the  exact  state  of  our 
present  knowledge  of  European  lakes,  and  the  gaps  that  remain  to  be  filled  before 
that  knowledge  can  be  in  any  way  complete ;  for  although  a  certain  amount  df 
limnological  work  may  have  escaped  the  author,  there  is  little  doubt  that  all  the 
most  important  results  have  been  included.  The  author  divides  the  material 
according  to  countries,  a  subdivision  into  legions  being  made  in  the  case  of 
Germany  before  the  final  alphabetical  arrangement  of  the  lakes ;  and  in  the  case 
of  each  of  the  latter  the  different  elements  (area,  depth,  volume,  mean  slope  of 
sides,  shore  development,  etc.)  determined  by  the  surveys  are  entered  in  tabular 
form.  In  all  no  fewer  than  873  lakes  are  included,  but  the  gaps  in  our  knowledge 
are  still  very  striking,  especially  as  regards  the  lakes  of  northern  Europe,  thoogh 
here  there  are  already  signs  of  improvement.  The  countries  bordering  on  the  Alps 
are  the  best  known  from  a  limnological  point  of  view,  though  Sir  John  Murray's 
survey  of  British  lakes  will  cause  this  country  to  take  a  high  place.  Many  of  the 
Alpine  lakes  require,  however,  more  detailed  examination.  Spain  is  not  rich  in 
lakes,  but  a  considerable  amount  of  work  awaits  the  doing,  and  the  same  is  the 
case  in  Greece.  On  the  other  hand,  the  examination  of  the  lakes  of  the  more 
northern  part  of  the  Bilkan  peninsula  is  proceeding  satisfactorily  through  the 
labours  of  Oestreich,  Cvijic,  etc.  At  the  close  of  his  paper.  Dr.  Halbfass  groups 
together  into  five  tables  the  lakes  which  stand  at  the  head  of  the  list  in  regard  to 
certain  special  factors  (depth,  volume,  etc.).  Of  27  lakes  which,  so  far  as  we  yet 
know,  attain  a  depth  of  200  metres  (656  feet)  and  over,  14  (including  the  four 
deepest)  belong  to  the  Scandinavian  peninsula,  10  to  the  Alps  or  their  border- 
lands, 2  to  Scotland,  1  to  Macedonia.  All  the  deep  lakes  of  Europe  lie  either  on 
the  margin  of  important  mountain  ranges  or  in  regions  of  geological  subsidences, 
and  almost  all  the  deepest  occupy  depressions  reaching  below  sea-leveL  In  Scot- 
land and  Norway  many  of  the  deepest  lakes  have  their  surfaces  little  abore  sea- 
level,  and  the  difference  between  these  and  Qords  is  very  slight.  Of  the  high- 
level  lakes  (in  regard  to  which  much  work  still  remains  to  be  done),  the  deepeit 
hitherto  known  seems  to  be  the  Lac  Bleu  in  the  Pyrenees  (6457  feet  above  the 
sea),  with  a  depth  of  396  feet,  but  probably  this  may  be  exceeded  in  Norway. 
Both  for  volume  and  extent  of  shoro>line,  Onega  takes  the  first  place,  the  Scan- 
dinavian lakes  Wener  and  Malar  following  next,  the  first  in  respect  of  volume, 
the  second  of  shore-line,  while  Miilar  shows  the  greatest  proportional  development 
of  shore-line  of  all  the  Enropean  lakes.     For  steepness  of  sides,  the  Kooiga-See 
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iak«8  the  hii^best  place,  Loch  Katrine  the  second,  among  lakes  which  exceed  one 
•q^ure  kilometre  in  area. 

The  Flora  of  the  Swabian  Alb. — In  Engler's  Botanischen  Jahrliichem,  Bd. 

S2,  Heft  4-5,  Dr.  Aug.  Schulz  criticizes  Gradroann's  work,  '  Das  Pflanzenleben  der 

Schwabischen  Alb.*    The  latter  author  states  that  a  fraction  of  the  present  flora 

ecmiisting  of  the  northern  group  of  species  extending  southwards  from  the  Arctic 

MM)  has  existed  on  the  Alb  from  the  second  and  most  extensive  epoch  of  glaciation. 

That  many  northern  species  have  been  almost  interruptedly  present  on  the  Alb 

during  the  interval  Dr.  Schulz  admits,  but  denies  that  this  was  due  to  saccessive 

fwpigation,  holding  that,  though  these  species  exist  in  climates  as  different  as  those 

4  the  glacial  epoch  and  the  succeeding  milder  interval,  they  would  die  out  before 

Ikj  had  time  to  adapt  themselves  to  the  change.    Certainly  those  which  had 

adapted  tbemselves  to  the  climate  of  the  interglacial  period  following  the  second 

giiaation  would  not  survive  the  third  glacial  epoch.    Dr.  Schulz  also  objects  to  the 

eoDdusion  that  woods  were  more  abundant  in  the  third  great  glacial  epoch  than  in 

the  second,  based  on  the  present  distribution  of  plants  indigenous  to  the  upper 

alpine  regions,  which  he  maintains  was  very  different  at  the  period  of  glaciation. 

Nor  doee  he  consider  it  certain  that  all  the  species  of  the  Alb  flora  belonging  to  the 

above  group  migrated  from  the  Jura.    Many  also  of  Gradmann's  pre- Alpine  group 

probably  found  their  way  to  the  Alb  at  the  same  time.    According  to  Gradmann, 

tlie  third  glacial  epoch,  during  which  large  tracts  of  the  Alb  had  a  character 

.dmOar  to  that  of  the  tundras  of  the  present  day,  was  followed  almost  immediately 

bj  a  period  in  which  steppes  were  extensively  developed.    This  view  is  combated 

hj  the  author,  who  aflirms  that  Neb  ring  and  other  writers  have  drawn  wrong 

eoDdusions  from  the  arrangement  of  animal  and  vegetable  remains  in  the  deposits 

oCBchweizersbild  and  elsewhere,  conclusions  that  would  be  true  only  if  it  could  be 

proved  that  remains  never  found  their  way  from  one  set  of  beds  to  another.  During 

tha  coldest  part  of  the  later  cold  period  (by  some  called  the  fourth  glacial  epoch) 

Uie  regions  of  Central  Europe  which  were  bare  of  ice,  could  not,  he  says,  have 

raaembled  the  tundras  of  north-eastern  Russia  and  Siberia,  but  had  a  climate 

•omewhat  similar  to  that  of  the  coastlands  of  south-western  Greenland.    An 

inveatlgation  of  the  development  of  the  present  flora  of  middle  Europe  shows  that 

the  coldest  period  of  the  last  glacial  epoch  was  followed  by  periods  when  the  climate 

VIS  temperate  and  sometimes  even  warm,  before  the  climate  of  middle  Europe 

iinuned  a  thorough  continental  character.    First  conifers,  especially  Ficea  excelsa^ 

spnad  themselves  over  a  great  part  of  Central  Europe ;  then  followed  a  time  when 

the  beech  (Fortes  ailvatiea)  was  the  prevailing  tree.    Then  the  summers  became 

^Q  cooler  and  damper  and  the  winters  milder ;  and  afterwards  the  quantity  and 

frequency  of  the  precipitation  diminished  and  the  temperature  rose  (the  period 

o'the  Ancydua  subsidence  in  the  Baltic),  the  climate  becoming  at  length  similar  to 

^  of  south-eastern  Russia  at  the  present  time,  and  steppes  came  into  existence  in 

^^Qttral  Europe  for  the  first  time.     Once  more  the  climate  became  severe,  the 

tf^eknof  the  Alps  increased  to  no  inconsiderable  extent,  and  alpine  plants  wandered 

^  re^ona  that  had  become  suited  to  their  existence.    Dr.  Schulz  has  much  to 

"^y  ngarding  the  effects  of  these  changes  of  climate  on  the  distribution  of  plants, 

ftttd  his  essay,  is  of  great  interest  to  botanists. 

Ithnological  Research  in  the  FsBroes.— A  paper  by  Mr.  Nelson  Annan- 
^^  reprinted  from  the  Proceedings  of  the  Royal  Society  of  Edinburgh  (vol.  xxv. 
ptrt  L),  de%ls  with  the  people  of  the  Fasroes.  The  first  part  deals  wholly  with  the 
%Qies  obtained  by  anthropometrical  work  on  twenty  subjects  in  Thorshavn, 
fopplementing  Dr.  Forgensen's  work,  by  which  he  was  enabled  to  point  out  the 
^iffnenca  between  the  inhabitants  of  Suder5  and  those  of  the  northern  isles.    The 
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■eoond  part  ii  biatorioal,  and  the  combiaation  of  aatHropometry  with  the  BCaDOTi 
history  and  the  traditlous  arailable  leads  to  the  conolusioa  that  "  the  peoplfl/ 
decceodeil  ia  the  main  from  ancestorB  whose  blood  was  somewhat  mixed,  but 
chiefly  Norse,  bave  remaiood  mora  or  less  isolated  for  alnut  a  ihotiiand  y earr, 
except  fur  caaual  immigration  of  pereoQS  aod  parties,  who  w«re  probably  '  Celtic ' 
or  Iberian,  aod  who,  it  is  safe  to  say,  came  either  from  Scotland,  from  Ireland, 
or  from  the  ioiermodiate  iaiee."  This  admixture  has,  ia  particular,  given  thi 
distlacliou  lo  the  inhabitaats  of  Sudero. 

The  Bolshezemelsk  Tondra.— Tbia  name  is  given  to  the  north- 
portion  of  the  GovernmeuT  of  Arkhangelsk,  beliveeu  the  Pechora  in  the  weat, 
and  the  Ural  and  the  Pdi-bni  mountaioa  in  the  east.  It  ig  but  very  imperfectly 
known,  and  therefore  a  sketch  of  iti  surface  geology  by  N.  Earakash,  based  on  the 
recent  eipioralions  by  A.  N.  Zhuravaki,  and  previous  rjBearch  {Ballrtin  of 
the  Society  of  Natiiralitti  at  St.  FeterBbarg,  1901,  No.  3\  is  worth  noticing. 
This  part  of  the  tundra  does  not  consist  of  immense  borderiees  marshes  as 
the  western  portions  of  the  great  tundra  do,  known  as  the  Kanin  and  the 
Timansk  ttindnu ;  lis  surface  is  all  covered,  on  the  contrary,  with  mounda  and 
low  ranges  of  hills,  reaching  100,  and  occasionally  up  to  200  fe*t.  Thus  the 
Bolvanskaya  Sopka  runs  east  and  south-east  from  the  Cape  of  the  same  name,  with 
an  altitude  of  about  100  feet,  for  some  12  miles  ;  the  Mokhiutaja  Sjpka  runi  to 
the  east  from  Cape  Uokbnatyi,  or  Sokolka,  joining  in  the  east  the  Vuahtnakanj 
Bopka,  200  ftiet  high,  which  runs  as  a  narrow  ridge,  or  rather  as  an  at,  or  ki 
southwards,  t)  join  another  nariow  ridge,  or  kame,  the  Oilinskaya  Sopka,  mm 
easl-north-eait  from  the  mouth  of  the  Ortina  liver.  It  Is  only  bet< 
ranges  that  one  findx  flat  spaces  covered  with  marshes,  rivulets,  n 
lakes,  and  small  separate  bills,  or  rather  mound«.  Here  and  there  one  sees  spii 
covered  with  the  dwarf  birch,  Belula  nana,  and  willows.  All  these  mounds, 
and  low  ranges  oonsiit  of  a  tough  boulder  clay  of  moraiuic  ori^n,  occasionally 
covered  with  sands.  M.  ^huravski  has  made  an  iotereiting  oallectiun  of  the 
boulders  with  which  the  boulder  clay  is  filled,  and  it  appears  that  they  consiat 
chiefly  of  granites,  porphyrites,  amphibolites,  gneisses,  talc  and  chloritic  olatca, 
sandstones,  limestones,  and  so  on.  Many  of  the  latter  contain  fossils,  which  hare 
been  determined  as  belonging  to  the  Duvooinn,  Carboniferous,  Carbo-Pernaian  (or 
Artinsk),  Permian,  and  Jurafsic  deposits,  such  as  are  found  on  the  western  slops) 
of  the  Urals.  The  Upper  Carboniferous  deposits  which  are  found  on  the  Urals  are 
represented  by  the  greatest  number  of  fossiliforouE  boulders.  The  Permian 
and  ihe  Jurassic  boulders  may  have  bten  brought  from  the  south,  where  both 
are  found  on  the  Pechors,  or  else  tbey  may  have  originated  from  deposits  of  that 
age  which  may  have  covered  the  tundra,  and  have  been  destroyed  by  the  ice- 
sheet.  All  these  mounds  and  ridges  are  undoubtedly  moraines,  which  have  been 
wathed  on  their  superficies  by  wster.  As  to  trscea  uf  marine  deposiU,  tbey  have 
only  been  found  near  ti:<  the  sea ;  but  it  is  known  that  further  weat,  in  the 
Timanskaya  tnudra,  deposits  of  the  poet-Glacial  sea  have  been  fjund  up  to  a  height 
of  120  metres  (3t>0reet\  and  that  this  sea  covered  large  spaces,  penetrating  aouthtvards 
up  the  Picega  and  the  notthern  Dvioa.  This  post-Glacial  extension  of  the  sea  has 
fully  been  proved  by  the  researches  of  Tclietnysbeff,8tuckenbei^,HertEeuBl^n,  and 
Barkot-de-M<irny,  while  Aiiialitskiy  saw  also  traces  of  an  inter-glacisl  period, 
which,  however,  would  require  more  detailed  exploration  to  be  proved. 


Phyaioal  History  of  the  Issik-kol  Be^on.~-The  journey  in  Buseion 

Central  Asia  undertaken  in  1!I03  by  a  [arty  from  the  United  State?,  including  Mr. 
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RPompellyy  Prot  Ellsworth  Huntington,  and  Prof.  W.  M.  Davis,  has  akeady  been 
referrod  to  in  the  Journal.  Prof.  Davis  returned  to  America  after  the  first  season^s 
work,  while  Messrs.  Pampelly  and  Huntington  have  continued  their  investigations, 
aad  Uie  latter  has  sent  us  a  valuable  paper  on  the  anthropogeography  of  the  region, 
which  will  in  due  course  be  printed  in  the  Journal.  Meanwhile  Profl  Davia  has 
given,  in  the  Bulletin  of  the  American  Geographical  Society  (1904,  No.  4),  an 
ooUine  of  last  year's  journey,  which  contains  some  interesting  observations  on  the 
!  phjsical  history  of  the  region  traversed.  With  regard  to  the  Issik-kal,  he  discusses 
k  Inth  the  peculiar  relation  which  exists  between  the  lake  and  the  river  Chu,  and  the 
[  lEoIogical  changes  to  which  the  former  seems  to  have  owed  its  origin.  The  lake 
(n  has  been  known  from  the  work  of  modem  Russian  travellers,*  though  both 
flnmboldt  and  Bitter  were  mistaken  as  to  the  facts  of  the  case)  has  no  outlet,  the 
lirer  Chu  flowing  past  its  western  end,  and  discharging  some  of  its  water  into  the 
hkeby  the  short  river  Kutemaldi.  Prof.  Davis  thinks  that  the  slight  amount 
of fldinity  of  the  lake-water  is  an  indication  that  the  Chu  was  once  both  an  inlet 
and  outlet  from  Issik-kul,  the  change  being  brought  about  by  the  river  itself,  which 
leeniB  to  have  built  a  fan  delta,  which  led  to  a  chance  diversion  of  its  course. 
Several  abandoned  shore-lines  may  be  traced  around  the  kke,  and  there  are 
efidenoes  of  both  positive  and  negative  changes  of  level  in  the  past.  A  drowning 
of  the  valleys  which  debouch  into  the  lake  is  strongly  marked  at  the  eastern  end, 
and  this  is  in  agreement  with  the  report  that  ruins  of  houses  are  to  be  seen 
bweath  the  waters  in  this  direction.  The  lake-basin  seems  in  genetic  contrast  to 
the  uplift  of  the  mountain  blocks  to  the  north  and  south,  which  occurred  long 
floongh  ago  for  the  formation  by  valley  erosion  of  stony  Piedmont  waste  slopes, 
which  are  several  miles  wide  on  each  side.  The  mountaios,  especially  the 
Alexander  range  to  the  west  of  the  lake,  appear  to  be  tilted  and  carved  fault-blocks, 
Booh  as  have  been  described  by  Gilbert  and  Russell  for  the  Great  Bisin  of  Utah 
tad  Nevada.  In  the  present  forms  of  the  Alexander  range,  there  are  indications  of 
fracture  and  uplift  on  the  north,  accompanied  by  tilting  and  relative  depression  on 
the  south.  In  the  basin  formed  by  this  depression  much  of  the  waste  brought 
down  by  the  upper  Cbu,  wbich  would  otherwise  have  filled  up  the  western  end  of 
the  lake  much  more  than  at  present,  appears  to  have  been  deposited.  In  the  steep 
walls  and  rapid  fall  of  tbe  channel  of  the  Boam  defile  Prof.  Davis  sees  evidence  of 
the  sub-recent  uplift  that  the  Tian  Sban  must  have  suffered  hereabouts.  En  route 
far  Semipalatinsk  he  crossed  a  fine  example  of  an  undissected  peneplain,  which  he 
is  inclined  to  think  once  continuous  with  the  uplifted  peneplain  on  tbe  back  slopes 
of  the  mountains  round  Issik-kul ;  the  difference  between  the  strong  relief  of  the 
Tian-Shan  and  the  monotony  of  the  bordering  steppes  being  due  to  the  invasion 
<if  the  farmer  by  forces  of  deformation  and  uplift,  while  the  latter  remaned 
qvsBoent. 
Expedition  in  Perak  and  the   Siamese   Malay  States.— In  I90I-2 

Mem.  Nelson  Annandale  and  H.  C.  Robinson,  under  the  auspices  of  the 
uiiTernties  of  Edinburgh  and  of  Liverpool,  undertook  a  journey  in  Perak  and 
^  Siamese  Malay  States,  having  anthropological  and  zoological  studies  for  its 
o^t  The  results  are  set  forth  under  the  title  *  Fasciculi  Malayenses '  (Long- 
ottitt].  A  supplementary  part  of  this  is  issued  to  show  the  itinerary  of  the 
^▼ellers,  and  is  provided  with  an  excellent  map.  Two  months  were  spent  in 
tbe  Batang  Padang  district  of  Southern  Perak,  while  both  travellers  also  made 
jovoeys  in  the  following  states:  Senggora,  Patani,  Jalor,  Nawngchik,  Jhering, 


•See,  e.g.,  the  report  on  the  journey  of  Oshuuin  and  Gnimenitzki  in  Proc.  B.G.S., 
Xi).,  ToL  X.,  1888,  pp.  638-646,  with  map. 
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and  Eedab.  Mr.  Amiaiidale  undertuok  exploration  by  liimeelf  in  Central  Pei 
Cppw  Parak,  Patalung,  Trang,  and  Rbaman  ;  and  Mr.  Robinson 
Thia  Bupplameiit  is  in  ilie  nattira  of  a  diary  and  desoription  of  the  places  visited, 
and  also  summarizes  the  priacipal  points  of  ttie  work  of  the  travelletB.  It  is 
illustrated  with  a  few  excellent  pbotograpb^.  One  point  of  strictly  geograpliica] 
importance  is  to  be  noted.  Tlio  travellers  ubBerretl  a  very  dtstiuot  break  ia  the 
main  mountain  range  of  tlia  peninsula  in  Central  Kedah — that  ia  to  say,  between 
6°  and  7°  N.  Ja  crossing  here  no  great  elevation  was  reached,  nor  were  high 
mountains  seen.  It  is,  therefore,  apparent  that  the  mountain  fauna  of  Perak  has 
BO  continuous  distribution  to-diy  with  that  of  Northern  Indiii,  and  the  traveller, 
state  that  their  whole  collection  has  served  lo  confirm  the  belief  "  that  the  Mi 
peninsula  is  connected  with  India,  as  regards  cou-geugraphy,  in  a  degree 
more  intimate  than  that  which  links  it  to  Borneo." 

S«ceilt  EleTatioo  in  the   Molaccas. — The   section   of   Prof.   E.   Martin' 
recently  completed  account  of  his  geological  observations  in  the  Moluccas  which 
has  most  general  interest  is  that  devoted  to  the  raisej  coral  reefs,  and  the  evidence 
they  yield  of  recent  elevation  of  the  land.     The  conclusion  come  to  is  the  same  as 
was  reached  by  Mr.  GUnther  from  his  work  in  the  Bay  of  Naples — that  the  facts  are 
inexplicable  on  the  bypotheeii  that  the  iand  bag  stood  still,  and  the  level  of  the 
sea  has  altered.    Though  there  was  no  opportunity  for  cioss  accuracy  of  measure- 
ment, the  scale  of  the  phenomena  is  groat  enough  to  render  this  unnecessary ; 
instance,  according  to  Prof.  Martin,  the  hills  of  Llaruku  and  Saparua  are  only  1( 
feet  in  height,  and  are  free  from  coral  reefs  near  their  lop',  while  in  the  neigh boi 
ing  island  of  Ambon  the  coral  reefs  rise  to  a  height  of  I'iOO  feet,  the  difference  beii 
over  600  feet  in  height,  and  the  horizontal  distance  10  to  15  milea.    The  great 
elevation  alxive  sea  at   whicli  old  coral   reefs  were  found  by  Pcof,  Martin   fi 
considerably  short  of  the  5235  feet  (15SG  metres)  at  which  one  was  found 
Dr.  Verbeek  in  ea-lern  Timor. 

The  Naledi  of  Siberia-— The  phenomenon  called  a  nalei  by  the 
Russians,  and  a  'ari'n  by  the  Yakuts,  is  a  flooding  of  a  river-vallsy  above  the  ice. 
It  has  Ijeen  alluded  lo  by  many  writers  on  the  country,  but,  as  the  guides  know 
well  where  naledi  are  formed,  and  naturally  avoid  places  where  the  traveller  may 
unexpectedly  be  plunged  into  an  iuy-cold  bath  and  lose  his  sledge  and  baggag«, 
few,  if  any,  have  bad  an  opporttinity  of  thoroughly  investigating  their  proceaa  of 
development.  M,  S.  A.  Podyakonof,  during  three  years  spent  in  the  Yakutsk 
province,  has  thoroughly  examined  the  naledi  among  which  his  work  lay,  and  baa 
given  a  detailed  account  of  them  in  ihe  Izvtstiya  of  the  Rubb.  Geogr.  Soc.,  No.  4, 
11)03.  A  favourable  site  for  a  nahd  is  a  section  of  the  course  of  a  small  mountain- 
■tream  consisting  of  a  hollow  in  the  base  rock  filled  up  with  alluvium.  On  the 
top  lies  a  thin  layer  of  moss  or  vegetable  soil,  and  below  it  a  layer  of  mud  or  clay, 
and  below  this  again  loose  or  only  slightly  cemented  pebbles  with  a  mixture  of 
gravel  and  sometimes  boulders.  When  the  froBt  has  covered  the  stream  witb  a 
layer  of  ice  which  checks  the  flow  of  the  water,  the  latter  begins  to  soak  into  this 
permeable  detritus,  at  first  falling  to  a  lower  level,  but  soon  rising  agaiu  as  the 
thickening  of  the  ice  atiU  further  contracts  the  channel,  and  at  length  makes  ita 
way  to  the  surface  at  those  places  where  there  ia  no  covering  of  ice  owing  to  the 
dryness  of  the  surface  or  to  the  protection  of  a  mantle  of  snow.  The  water  thus 
brought  to  the  surface  may  flow  for  some  time,  soaking  the  snow,  until  at  length 
It  becomes  frozen,  and  the  nahd  ibeo  appe^irs  as  a  sheet  of  ice,  above  which  rise 
hillocks  and  snow-drifts.  As  the  winter  passes  on,  the  anrfrica  is  raised  by  the 
outflow  of  more  water  and  the  fall  of  snow,  no  that  ultimately  all  inequalities  are 
obliterated,    lu  the  spring  when  the  thaw  sets  in  the  water  cuts  small  runnels  in 
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the  fturlaoe  of  the  ice,  gradually  making  its  way  down  to  the  alluvium  heneath, 
imtil  the  naled  la  fissured  in  all  directions.  Some  ice  often  remains,  however,  till 
the  height  of  siunmer,  and  reindeer  resort  to  it  for  coolness  and  to  escape  the  flies. 
On  large  rivers  ntUedi  are  less  common,  hut  M.  Podyakonof  has  observed  them  on 
ths  river  Lena.  The  ice  on  the  middle  of  the  river  is  thrust  upwards  by  the 
prarare  of  the  water,  and,  pressing  in  its  turn  on  the  water,  forces  it  out  over  the 
mw-banks.  This  river  flows  northwards,  and  is  frozen  in  the  north  while  the 
ntamn  nuns  in  the  south  are  maintaining  the  flow  of  water  in  its  bed.  On  rivers 
lowing  southwards,  as  the  Olekma,  the  water  is  checked  in  the  north,  and  the  ice 
Uow,  from  the  absence  of  water  sufficient  to  support  it,  sinks  in  the  middle. 
1.  Pcdyakonof  describes  several  peculiarities  of  the  naledi,  among  them  blocks  of 
ioe  nused  above  the  general  level  and  yet  continuous  with  the  surrounding  ice. 
B«  attributes  their  formation  to  imequal  freezing  and  expansion  in  hollows  of  the 
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durents  of  the  Hewfonndland  Coasts. — The  Canadian  Tidal  and  Curreat 

Survey  continued  its  operations  in  1903  on  the  southern  and  south-eastern  coasts  of 

Newfoundland,  under  the  direction  of  Mr.  W.  Bell  Dawson,  and  the  results,  which 

an  of  much  interest  from  the  light  which  they  throw  on  the  behaviour  of  currents 

IB  general  in  the  neighbourhood  of  land  massep,  have  been  published  this  year  at 

Ottawa  by  the  Departmeut  of  Marine  and  Fisheries.    The  primary  object  of  the 

livaitigation  was  to  ascertain  what  currents  were  to  be  met  with  by  steamships 

faUcniring  the  usual  route  from  Europe,  and  especially  to  elucidate  the  question  of 

indimught  into  the  large  bays  on  the  south  coast,  of  which  the  largest,  Placentia 

\fKf^  ia  75  miles  deep  and  45  miles  wide.     The  results  in  regard  to  the  polar 

eonent  east  of  Cape  Race  are,  however,  of  the  most  general  interest.    The  system 

Mnidoyed  vnis  to  anchor  the  steamer  (the  Gulnare,  262  tons,  of  the  Department  of 

Marine  and  Fisheries)  at  carefully  selected  stations,  and  to  make  use  of  it  as  a 

fixed  point  from  which  the  direction  and  speed  of  the  current  could  be  measured. 

This  method  possesses  special  advantages  in  a  region  so  liable  to  fog  as  the  one  in 

qwitkm,  where,  if  courses  are  run,  long  sights  to  fix  the  ends  of  these  can  rarely 

be  had.    The  currents  observed  were  almost  invariably  less  than  one  knot,  and  as 

ft  rule  they  veered  widely  and  were  irregular  in  direction.    A  tidal  element  was 

Coond  to  be  almost  always  present  in  some  form,  but  with  this  is  combined  a 

^cndenoy  to  make  on  the  whole  in  some  one  direction.    The  efi'ects  of  storms 

doting  summer  seldom  exercises  a  disturbing  influence  below  5  to  10  fathoms.    On 

the  loath  coast,  when  within  4  or  5  miles  of  the  shore,  the  current  is  governed  • 

^'Uefly  by  the  tide,  and  sets  in  the  two  opposite  directions  alternately.    But 

^  greater  the  distance  out,  the  greater  is  the  tendency  to  veer  completely 

'^^  the  compass.    Taking  a  long  average,  the  set  is  most  frequently  north- 

^"^ward  along  the  south  shore,  from  Cape  Race  toward  Placentia  bay,  while 

OB  the  eastern  side  of  that  bay  the  water  on  the  whole  makes  inwards,  and  at 

^^'taiii  times  of  the  tide  a  corresponding  indraught  is  felt  on  the  east  side  of  St. 

'^^i  bay.    These  indraughts  do  not  exceed  one  knot  at  an  offing  of  5  miles. 

■'^  polar  current  sets  very  constantly  to  the  south-west  for  a  width  of  30  to  40 

milei  off  the  eastern  coast,  but  in  times  of  disturbance  (usually  for  part  of  a  day 

P'^^^g  4  gftie),  it  may  set  south-eastward,  or  even  be  reversed,  on  the  surface. 

^^perature  observations  showed  (1)  that  the  temperature  of  the  water  at  30 

^^i^uam  is  practically  at  the  freezing-point  in  all  parts  of  this  region,  from  the 

ttottth  of  the  Placentia  bay  to  St.  John's :  it  varied  only  from  30^''  to  34^  Fahr.,  and 

there  was  no  seasonal  change  between  May  and  September ;  (2)  that  the  water  of 
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the  pol&r  currant  wftrnis  up  at  the  aurface  quite  as  much  og  tbo  Burface  water  el«e-' 
where  in  this  rcgiOQ,  thoi^h  whether  tbia  ma;  be  due  to  warmer  water  flowing 
over  it  from  elsewhere  could  not  bo  ascertained.  Sudden  changes  in  the  tempen- 
turo  of  the  Eurfocc  water  resulted  from  wind  disturbance.  An  indication  of  iha 
genernl  set  of  the  current  ii  Bupplled  b^  the  icebergs,  which  always 
south- westward,  even  when  the  surface  water,  and  with  it  the  fiat  or  pan  ice,  maj' 
set  in  quite  a  different  direction  under  the  influence  of  the  wind. 

The  Bahailias. — The  Blue-book  for  1002  on  the  Bahamas  furnishes,  beyi 
the   scope    of   the   average    official    report,   a    comprebeasirc    summjir}'  of 
geography  (including  geology,   climate,  and   meteorology),  political   history,  and 
eoeuomic  and  cultural  condition.     The  test  is  also  illustrated  by  a  map  and  thirty- 
two  photugrapha  of  typical  scenes  and  objects;  while  a  bibliography  is  included, 
dltugethor,  the  Ilepurt  supplies  an  oxcollcut  batis  for  a  general  appreciaUon, 
recipiucallj  scioDlific   and   practical,  of  the   ialacds.     The   ialauders   thejUBelvttf 
wbu  have  no  cause  to  complain  of  fortune,  might  be  well  advised  to  study  theiri( 
Governor's  judicious    review  uT  the  situation  and  his  suggcslions  luwarda    itBi 
improvement.    As  adverse  faciurs  in  this  group  of  islands  are  enumerated^!) 
BCantiDGBE  of  soil  and  defect  of  natural  watur-aupply ;  i'i)  lack  of  adefjuate  pupulatiuD, 
and  tbeir  lack  in  turn  of  sufficient  enterprlae ;  (3;  want  of  harbours  to  accommodate 
other  than  small  craft;   (4)  want  of  regular  steam-communication  with  the  otlier 
islands.      AmoDg  favourable  faclcirs,  on  the  other  hand,  is  tbe  climate ;  delightful 
in  winter,  and  even  in  summer,  though  hot,  yet  seldum  oppressive.    Nassau,  though 
still  without  the  uanal  aeuaatiuQal  accompaniments  of  holiday  resorts,  is  likely,  by 
(he  mere  attraction  of  its  climate,  scenery,  and  bathing  facilities, 
favourite  winter  resort  for  dwellers  on  the  adjaceot  continent,  its  cliuiato  beii  ^ 
undoubtedly  superior  lo  that  of  aoy  of  the  Florida  reeorts.    Ita  one  drawback  U 
that  it  can  be  reached  only  bysea,  and  the  voyage,  though  oaly  of  aixtaen  hours,  ha^' 
owing  to  the  necessities  of  draught  at  both  ports,  to  be  mado  in  a  vessel  of  restricted 
si^e.     The  attractions  of  Nassau  are   possessed  more  or  Icsa  by  numberless  other 
spots,  eaiiecially  nn  the  western  side  of  the  Exunia  Cays.      The  Eiuma  Cays  are, 
moreover,  admirably  suited  to  form  sanatoria  for  consumptive  patients.      They 
highly  picturesque,  and  with   pioper  arrangements   and   accommodatioo  might  ba 
made  very  attracttvo  to  residents.     On   them  malaria  is  a  practical  impossibility. 
nainbll,  moreover,  is  there  much  more  limited  than  in  the  larger  islands.     Tbui 
not  rising  muru  than  100  feet  above  sea-lcvcl,  noue  nf  the  islands  are  quite  flat, 
la  the  Uahamns  generally,  agrlcalturc,  scientifically  pursued,  rejiays  effort.    Sisal 
pIsntatioDs   especially,  worked  on  proper  lloes,  yield  good  results,    The  cull< 
bids  fair  to  be  pennanent  and  profitable,  no  other  ecuoomic  plant  being  so  v 
suited  as  the   agave   to   the   ]>eculiar   condllionn   of  the   Bihamas.     The   spongs 
industry  will  cootinue  tu  be  a  valuable  means  of  support  tu  the  meroliauta   and 
culloctors.    Charges  of  damage  done  to  the  beds  by  colleiitioti  of  immature  spcciiueDS 
cuDticue  tu  bo  made,  but  so  far  do  steps  have  been   taken  to  currect  the  abuse. 
lly  a  curious  slip,  Nassau,  the  capital,  is,  on  p.   10,  said  to  have  received  its  nama 
ID  complimeut  to  tbe  Uouse  of  "Hanover  "  instead  of  Orange. 

The  British  Ouifina-Brazilian  Botutdary.— By  the  award  of  the  King  of 
Italy,  given  on  June  15  last,  the  lost  of  tbe  questions  at  issue  in  regard 
bouodnriea  of  British  Guiana — tlml  with  Braeil^ — has  been  finally  set  at  rest.  Tha 
decision  is  avowedly  a  compromise,  for  while  holding  that  the  guiding  principle  in 
the  decision  must  bo  that  of  tlie  acquirement  of  rights  by  definite  acts  of 
occupation  or  extension  uf  influence,  the  arbitrator  finds  that  in  the  case  of  tbe 
disputed  t«rritory  it  is  impossible  to  define  clearly  tbe  limits  lo  which  the  itilluenco 
of  tbe  two  parties  to  the  dispute  has  extended.      He  has  therefore  given  preference 
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to  such  natural  dividing  lines  which  seem  hest  to  lend  themselves  to  an  equitable 
diTisioa  of  the  territory.  The  line  thus  fixed  starts  from  Mount  Yakontipu,  at  the 
Boorce  of  the  Kotinga ;  runs  east  along  the  water-parting  to  the  source  of  the  Ireng 
orMahu;  follows  this  river  down  to  its  junction  with  the  Takutu,  which  it  ascends 
to  its  source,  there  joining  the  undisputed  part  of  the  frontier  as  fixed  in  November, 
1901.  It  will  be  remembered  that  the  British  claim  carried  the  frontier  in  its 
iiorthem  section  along  the  Kotinga  instead  of  the  Ireng,  and  that  the  intervening 
strip  is  therefore  gained  by  Brazil.  On  the  other  hand,  the  British  claim  is  sub- 
itaotiated  in  the  more  southern  section,  where  the  Brazilian  claim  included  the 
strip  of  territory  between  the  Takutu  and  the  Rupununi. 

The  Dutch,  on  the  Amazon. — In  the  English  Historical  Beview  for  October 
last,  Mr.  George  Edmundson  elucidates  a  number  of  points  in  the  history  of  the 
Datch  on  the  Amazon  in  the  seventeenth  century.    Acquainted  as  early  as  1580 
with  the  Brazilian  coast,  the  Dutch  had,  by  the  end  of  the  sixteenth  century, 
erected  two  fortified  trading  stations.  Orange  and  Nassau,  on  the  Xingu«    In 
1605,  as  we  learn  from  Purchas's  '  Pilgrims,'  one  of  the  English  colonists  settled  at 
Wiapoco  reported  the  presence  of  three  Dutch  vessels  on  the  Amazon.    One  of 
them,  the  Hope,  trading  under  an  English  captain  for  Amsterdam  merchants, 
be  found  to  be  on  a  six  months'  visit  to  Wiapoco,  where  it  had  been  the  year 
before.    Writing  April  4,  1G15,  to  the  Council  of  the  Indies,  the  Duke  of  Lerma 
reported,  evidently  on  the  testimony  of  an  agent  in  Spanish  pay  at  the  Hague,  the 
letom  from  the  Wiapoco  of  a  captain  of  tho  Fiushiog  fleet  and  his  son.    There 
they  had  erected  two  houses,  cultivated  tobacco,  and  made  a  cruise  of  100  leagues 
up  the  river.    The  report  further  notes  a  commercial  company  of  Flushing,  headed 
by  its  burgomaster,  asking  aid  of  the  Estates  of  Holland  to  explore  the  whole 
length  and  breadth  of  the  Amazon.     In  1G14  the  Estates  of  Uolland  had  offered  a 
limited  monopoly  to  pioneers  in  foreign  settlements.     These  early  settlements  on 
the  Amazon  are  described,  now  as  English  and  now  as  Dutch,  because  the  settlers 
from  the  cautionary  towns  (Flushing,  etc.)  included  a  considerable  intermixture 
of  English.    Before  the  end  of  1616  the  Dutch  had  one  settlement  on  the  Esse- 
quibo  and  another  on  the  Amazon.     A  well-authenticated  account  of  both   is 
contained  in  the  manuscripts  of  Major  John  Scott.    The  eye-witness  from  whom 
Bcott  draws  his  information  about  the  Amazon  settlement  figures  in  the  manuscript 
as"Vuyler" — a  clerical  misreading  under  which  Mr.  Edmundson  recognizes  the 
^ou8  Admiral   de  Rnyter.    Dutch   enterprise  on   the  Amazon  did  not  long 
«>joy  the  favour  of  fortune.    In  the  early  part  of  1623  Maciel  Parente,  Captain- 
(^eneral  of  GrSo  Pard,  a  man  of  uncommon  energy,  ousted  the  Dutch  from  Oorupd 
lotion  (north  bank  of  main  stream,  near  mouth  of  Corupd)  and  from  the  Xingil, 
^d  built  a  fort  at  Corupd  opposite  the  former  Dutch  post.    In  November  of  the 
■wie  year  Peter  Jansz  of  Flushing  drove  the  Portuguese  garrison  out  of  Corupd. 
^^xt,  Captain  Oudaen  was  sent  by  the  West  Indian  Company  to  establish  himself 
^y  at  this  critical  point  of  vantage.     Dutch  ambition  on  the  Amazon  received 
^^  final  blow  when  a  powerful  fleet  under  Pedro  Teixeira  swept  the  Dutch  out  of 
M)nipa.    The  entries  of  trading  on   the   Amazon  disappear  in  1628  from  tho 
^Wd  Chamber's  minutes  of  proceedings,  as  also  from  Do  Last's  Jaerlijck  VerhaaL 
y^  desultory  Dutch  trading  still  lingered  after  1629  was  confined  to  tho 
^nunediate  neighbourhood  of  the  Cabo  do  Norte. 

Old  Cartography  of  the  North  Coast  of  Brazil.—In  connection  with  the 

^c«atenary  of  the  first  settlement  of  the  state  of  Ceara,  Dr.  0.  A.  Derby  has 
^^  a  study  of  the  early  maps  of  this  coast  and  the  voyages  on  the  results  of 
^hich  they  were  based.  lie  has  embodied  the  results  in  the  memorial  volume 
pttUiihed  by  the  Ceara   Historical  Institite,  and   a    translation  of   his   paper 
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appeared  in  Science  for  April  29  last.    The  earliest  map  to  show  this  coast  is  of 
course  that  of  Juan  de  la  Cosa,  which  was  based  not  only  on  the  voyage  of  Hojeda 
(1499),  in  which  that  pilot  took  part,  bat  apparently  on  the  voyages  of  Pinzon  and 
Lepe  shortly  afterwards,  as  the  nomenclature  is  fairly  full  for  the  coast  between 
the  Orinoco  and  Cape  San  Hoque.    Dr.  Derby  thinks  that  the  Gape  Santa  Maria 
of  Pinzon  was  some  point  to  the  west  of  the  latter,  whereas  it  may  be  remem- 
bered that  some  writers  have   identified  it   with  Gape   SSo  Aagustinho,   the 
most  easterly  point  of  South  America.    He  thinks,  however,  that  it  was  rather 
Lepe's  than  Plnzon's  voyage  that  inspired  the  nomenclature  of  this  part  of  the 
map.    The  Cantino  map  of  1502  shows  here  a  very  scanty  nomenclature,  but  new 
data  appear  on  the  maps  of  Freducci  (about  1514?),  MaioUo  (1519),  and  the 
anonymous  map  of  1523,  known  as  the  Turin  map.     The  last-named  would  seem 
to  be  based  on  a  Portuguese  voyage,  of  which  the  record  is  lost,  and  the  data  given 
by  it  did  not  become  part  of  the  general  knowledge  of  the  time.    With  regard  to 
the  name  Maranon  (which  appears  on  the  Freducci  map  to  the  east  of  the  Amazon 
mouth),  Dr.  Derby  thinks  that  it  was  given,  either  by  Lepe  or  by  some  navigator 
of  whom  we  have  no  knowledge,  to  a  topographical  feature  of  the  coast  of  MaranbSo, 
and  was  afterwards  transferred  to  the  Amazon  by  a  mistaken  identification.     He 
points  out  that  the  name  (which  often  has  the  article  o  prefixed)  may  be  a 
corruption  of  o  Marachao   (a  barrier  of  sand  or  gravel) — a  term  which  would 
apply  well  to  this  coast.    In  favour  of  the  idea  that  the  name  was  due  to  another 
expedition  than  Lepe's,  he  quotes  the  letter  of  Estevao  Froes,  witten  in  1514,  in 
which  reference  is  made  to  a  previous  voyage  by  JoSlo  Goelho  (identified  by  Dr. 
Derby  with  the  JoSo  de  Lisboa,  known  to  have  been  a  pilot  about  this  time,  when 
name  is  associated  with  this  coast  in  a  series  of  later  maps).    As  Froes  made  bil 
voyage  in  company  with  Francisco  and  Pero  Corso,  and  speaks  of  having  found  a 
certain  Pero  Gallego  living  with  the  Indians  of  the  coast  in  question,  we  hare  a 
probable  explanation  of  the  Gape  Gorso  and  Rio  Pero  found  on  the  MaioUo  map. 
The  maps  of  1527  and  1529  (the  latter,  and  probably  the  former  also,  by  Diego 
Ribero)  did  not  add  to  the  stock  of  knowledge  of  this  part  of  Brazil,  but  from  1534 
onwards  we  find  a  number  of  maps,  including  those  of  Gaspar  Yiegas,  Alonso  de 
Santa  Gruz,  Sebastian   Gabot,  Diego  Gutierrez,  Diogo  and  Andr^  Homem,   and 
others,  on  which  a  new  and  more  accurate  topography  of  this  part  of  the  coMt 
appears.    It  is  marked  especially  by  the  excellence  of  its  delineatioo  of  the  hydro- 
graphical  basin  of  Maranhao,  and  is  attributed  by  Dr.  Derby  to  the  voyage,  in 
1531,  of  Diogo  Leite,  who  may  possibly  have  found  the  Pero  Gallego  of  Froes  still 
living  on  the  coast,  and  obtained  the  information  from  him.    Another  feature  in 
these  maps  is  their  mistaken  notions  regarding  the  Amazon,  which  was  for  a 
time  suppressed  entirely,  and  afterwards  inserted  erroneously.    From  about  1560 
onwards  the  maps  were  marked  by  an  imaginary  representation  of  the  interior, 
the  lakes  and  rivers  of  which,  shown  by  Gutierrez  in  1562,  foimd  their  way  into 
the  atlases  of  Ortelius,  Mercator,  and  their  successors. 

AU8TKALA8IA  AKD  PACIPIG  ISLANDS. 

Midway  Islands,  North  Pacific— The  Rev.  A.  B.  Weymouth  sends  ua 
from  Lahaiua,  in  Hawaii,  some  notes  on  Midway  islands,  supplied  by  Mr.  S. 
Macmichael,  oue  of  the  fifteen  persons  regularly  stationed  on  the  islands,  which 
are  situated  some  distance  to  the  west-north-west  of  the  main  Hawaiian  group 
in  about  28°  13'  N.,  177°  21'  00"  W.  They  are  the  site  of  a  cable  stetion,  and 
the  inhabitants  consijit  of  the  superintendent  and  his  wife,  the  assistant-superin- 
tendent, four  cable  operators,  a  doctor,  batteryman,  four  Ghinese  servants,  and 
two  labourers.    There  are  two  islands  in  the  group — Eastern  island,  about  one 
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mile  long  by  half  broad,  covered  with  coarse  grass  and  small  shrubs ;  and  Sand 

ialud,  1}  mile  long  by  one  mile  broad,  consisting  almost  entirely  of  pure  sand 

except  at  the  two  ends.     The  highest  point  is  Observation  hill  on  Sand  island, 

30 feet  above  sea-level.    Good  water  is  found  on  this  island  at  a  depth  of  5  or 

6  feet,  but,  owing  to  the  amount  of  drifting  sand,  attempts  at  cultivation  have 

met  with  slight  success,  though  rather  more  on  Eastern  island.     There  are  no 

oitive  animals  on  either   island,  but  innumerable   sea-birds   of  some  twenty 

ipedes,  besides  a  small   number  of  curlew  and  plover.      There  are  some  small 

'vioglees*'  birds   on  Eastern  island,   brought  some   years   ago  from  Laysan, 

aotber   iFolated  island   in    this   part  of   the    Pacific.      Steamers  do  not    call 

Rgnlarly,  and  during  the  winter  storms  it  is  uncertain  whether  boats  can  reach  the 

ibovp.    The  climate  seems  colder  than  at  Honolulu,  and  winter  temperatures  as  low 

as  57^  have  been  registered. 

POLAB  KSeiOHS. 

Knard's  proposed  North  Polar  Expedition.— In  tlio  middle  of  Juno  a 

oooference  was  held  in  Paris,  under  the  presidency  of  the  Prince  of  Monaco,  to 
discuss  a  new  polar  expedition,  planned  by  Mr.  Charles  Benard,  President  of  the 
Ooeanographical  Society  of  Bordeaux.  Mr.  BenarJ,  whose  plans  are  put  forward  at; 
length  in  a  recent  number  of  the  Bulletin  of  the  Monaco  Oceanographic  Museum, 
rages  that  the  number  of  yearly  journeys  to  definite  regions  should  be  increased, 
•nd  cites  the  good  work  accomplished  by  the  Danes  in  Greenland  during  the  last 
thirty  years  as  an  example  of  what  can  be  done  in  this  way.  At  the  same  time  ho 
desires  that  a  strenuous  effort  should  be  made  to  explore  the  unknown  polar  sea,  by 
repeating  Nansen's  voyage  with  two  ships,  starting  at  about  150°  E.,  i.e.  further 
essi  than  Nansen  did.  The  two  vessels  would  keep  about  100  miles  apart,  and  be 
in  constant  communication  with  each  other  by  wireless  telegraphy.  The  expedi 
tion  would  probably  last  three  years,  but  both  ships  would  be  provisioned  for  five. 

The  Ziegler  Arctic  Expedition. — As  the  America^  the  ship  of  the  Ziegler 
Expedition,  under  the  command  of  A.  Fiala,  which  went  to  Franz  Josef  Land  last 
tQtumn,  has  not  returned,  it  is  surmised  that,  owing  to  the  unfavourable  ice-con- 
ditions of  last  year  it  may  not  have  reached  its  goal,  but  have  been  caught  in  the 
ice.  Mr.  Ziegler  has  bought  a  Norwegian  steam- whaler,  and  sent  it  to  discover  the 
whereabouts  of  the  America  2iud  to  carry  provisions  to  the  expedition,  which  was 
toha?e  wintered  in  Teplitz  bay.  Mr.  Champ  is  leader,  and  the  ship  started  frotn 
Troma5  on  April  1. 

The  Banish  Expedition  to   North    Greenland.— It  is   announced  in 

^ttemanns  Mitieilungen  (No.  vi.,  190i)  that  Mylius  Erichsen  and  his  companions, 
(^t  Moltke  and  Mr.  Rasmussen  of  the  Danish  Expedition  to  North  Greenland, 
^Wt  whose  fi&te  some  concern  had  been  felt,  spent  several  months  in  Saunders 
*^od,  in  the  north  of  Baffin's  bay,  with  the  natives  under  straitened  conditions. 
On  January  20  they  started  on  snow-shoes  for  the  south,  crossed  Melville  bay,  and 
'^bed  Upemivik  in  safety.  They  will  remain  in  Greenland  all  summer,  and 
'^^^  with  the  last  ship  to  Europe.  For  the  first  time  in  this  way  the  Cape 
^^k  Eskimo  have  been  brought  into  touch  with  their  relations  in  North 
^land. 

Betom  of  the  '^  Scotia." — The  Scotia,  with  Mr.  Bruce  and  the  members  of 
*''* Scottish  Antarctic  Expedition  on  board,  arrived  safely  in  the  Clyde  on  July  21, 
'^ving  a  warm  welcome.  A  telegram  of  congratulation  from  the  King  was  read 
^  Sir  John  Murray,  and  similar  telegrams  were  received  from  Sir  Clements  Mark- 
"*iQ  sod  others  interested  in  the  expedition.  The  gold  medal  of  the  Scottish 
^^^KQiphical  Society  was  presented  to  Mr.  Bruce  by  Sir  John  Murray,  a  gold 
V^-seal  being  also  presented  to  Captain  Robertson. 
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£Uesmere  Land.— Ta  n  cotnmunication  datml  June  8  l.ist.tUe  Secretary  to  U 
Ceugriphic  Board  of  Canndn  iDRtrms  us  that  the  bnard  ban  adopted  the  nan 
"  Ellesmere  Land "  for  the  large  ioaular  area  in  the  Arctic  region  situated, 
approiimately,  between  76=  and  SI"  N.,  and  between  62"  nnd  90"  W,  The  n; 
haa  hitherto  been  gcnerallj  applied  to  the  more  Boutbcm  portion  only,  bat  now 
that  it  haa  been  definitely  ascertained  that  the  land  forma  one  unilivided  mass,  it 
is  fitting  that  one  name  ehould  designate  the  whole,  though  possibly  the  font 
"  Elleamere  iHlnnd"  might  liavo  been  preferable. 

The  FOHSil  71ora  of  the  Antarctic- — Dr.  Nstborst  iias  lately  communicated 
to  the  Paris  Academy  of  Sciences  {Compfet  Sendus,  June  6, 1904)  a  note  on  tba. 
receot  discoveries,  by  members  of  the  Swedish  Antarctic  Expeiiition,  of  fossil  plauW 
dating  from  Jurassic  and  Tertiary  limes.  The  most  interes^ng  find,  it  will  be  remem-'' 
bered,  was  that  made  by  Dr.  J.  G.  Andersson  at  Hope  bay  in  Louis  Philippe  Land 
(63"  15'  S.,  57"  W.),  where  a  Jurassic  flora,  very  rich  in  species  and  with  the  lenveB 
well  preserved,  was  fo'ind  in  a  black  schistose  formation,  forraiog  part  of  an  old 
range  of  mountains  and  attaining  a  thickoess  of  some  2000  feet.  Besides  Equi- 
sotineiu,  feros,  etc.,  the  remains  ioclude  species  of  conifers,  and  the  general  ciiaraeter 
of  the  flora  reaomhtes  tiiat  of  the  Jiirasiic  flora  of  Europe  and  of  the  Upper 
Gondwana  of  loilia.  No  climatic  differences  from  either  of  these  can  bo  dis- 
tinguished, and  from  this  point  of  view  the  collection  might  equally  well  have  h 
made  on  the  coast  of  Yorkshire.  The  Tertiary  remains  were  found  0 
island  in  abont  fA"  15'  S.,  where  Captain  Lnrsen  had  already,  in  1893,  obta 
specimens  of  fnssil  wood,  recognized  hv  English  geolc^ists  as  belonging  to  a  o 
as  well  as  other  remains,  among  which  Dr.  Andersion  bad  recognizod  a 
sperm.  Among  those  recently  discosered,  which  occurred  in  a  marine 
tuff.  Dr.  Andersson  Las  recognizod  specimens  of  a  conifer  resombling  at  first  sight] 
Sequoia,  though  probably  belonging  to  another  genus;  an  -■Iraucaria,  apparent!]' 
allied  to  A.  Srazilienais;  and  certain  Dicotyledonous  plants  with  small  leaven, 
corresponding  with  those  of  certain  Tertiary  floras  of  Southern  Europe,  Especially 
iuleresting  is  the  occurrence  of  leaves  of  a  Fagtif,  which  genus  must  iherefore, 
it  seems,  have  existed  either  here  or  in  South  America  since  the  begioning  of  tbs  ■ 
Tertiary  epoch.  Dr.  Andersson  points  out  the  need  of  caution  in  drawing  e 
olusionfl,  from  these  remains,  regarding  the  climate  of  the  Antarctic  Regions  I 
those  times,  the  formation  in  which  they  occur  being  marine  in  origin. 
Prof.  AgasslK  has  obtained  leaves,  wood,  and  fruits  from  the  ocean  bottom  t 
600  miles  from  the  nearest  land. 

QZirZSAL. 

The  Eighth  Internstlonal  Geographical  CongreiB.— An  announcement 
daleii  June,  1(101,  gives  further  details  of  the  arrangements  for  the  Washington 
meeting  of  the  Internnlional  Geogrnpbic  Con|;ress.  Although  the  general  pro- 
gramme has  already  been  summarized  in  the  Journal,  it  may  be  useful  to  those 
purpaing  to  take  part  in  the  Congress  to  recapitulate  somewhat,  in  order  to  present 
a  more  or  less  complete  outline  of  the  proposed  proceedings.  After  assembling 
informally  in  Washington  on  the  evening  of  September  7,  the  Congress  will 
formally  "  convene  "  on  Thursday,  September  8,  at  10  o'clock.  It  will  reconvene 
in  Philadelphia  on  Monday,  September  12,  at  9  o'clock ;  and  again  in  New  York, 
Tuesday,  September  13,  at  10  o'clock.  After  a  field  meeting  at  Niagara  Falls,  on 
Friday,  September  16,  it  will  reassemble  in  Chicago  on  Saturday,  September  17,  at 
10  u  clock  ;  and  will  finally  meet  in  Ht.  Louis,  in  conjunction  with  the  Intematiooal 
Congress  of  Science  and  Arts,  on  Monday,  SepMmber  19,  at  10  o'clock.  Tlie 
meetings  will  bo  olassifled  ae— (1)  General  Seasions,  usually  held  in  the  forenoon  ; 
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(2)  Sectional    Meetings,  usually    afternoon;    (3)  Field  Meetings;    (4)  Evening 
Lectares;  and  (5)  Social  Gkitheringg.   Until  September  7,  the  office  of  the  Congress 
vill  be  in  the  Hubbard  Memorial  Hall  (National  Oeographic  Society),  comer  of 
Ifithand  M  Streets,  N.W.,  Washington.    On  that  day  the  records  will  be  trans- 
ferred to  the  Ebbitt  House,  14th  and  F  Streets,  N.W.,  and  this  hotel  will  remain 
the  beadquarters  during  the  stay  in  Washington.    On  September  12  an  office  for 
registration  will  be  opened  at  the  headquarters  of  the  Geographical  Society  of 
Fbiladelphia,  1520,  Chestnut  Street,  and  on  the  morning  of  the  13th  in  New  York 
it  the  American  Geographical  Society  building,  15  West  81st  Street,  which  will 
ktbe  headquarters  during  the  stay  in  that  city.    On  September  17  an  office  will 
kq)ened  in  Cobb  Hall,  University  of  Chicago,  and  on  the  morning  of  the  19th  in 
tbe  Hall  of  Congresses,  St  Louis  Exposition.    On  Saturday,  September  24,  the 
beidquarters  will  be  once  more  transferred  to  the  Hubbard    Memorial    Hall, 
Washington,  where  all  correspondence  should  be  directed  down  to  the  final  closing 
of  the  Congress.     Persons  taking  part  in  the  meeting  are  requested  to  rep;ister  on 
the  earliest  possible  date  at  the  local  headquarters  of  the  city  in  which  they  first 
attend  the  Congress,  those  who  join  at  Washington  being,  especially,  asked  to  be 
prampt  in  recording  their  names  and  local  addresses.    The  following  programme 
of  the  meeting  has  been  provisionally  arranged :  Septeniber  7 — Evening,  informal 
reeeption  by  the  National   Geographic  Society.     September  8 — 10  a.m.,   formal 
opoiing   in   the   George  Washington  (Columbian)  University  Hall,  15th  and  H 
Streets;  2.30  p.m.,  visits  to  Scientific  Bureaus;    8  p.m.,  lecture.     Sepfemher  i> 
— 10  a.ro.,  General  session,  devoted  especially  to  Government  surveys ;  2.30  p.m., 
Sfctional  meetings;  5  p.m.,  reception  by  Mrs.  G.  G.  Hubbard;  8  p.m.,  lecture 
by  Dr.  Von  Drygalski.     September  10 — Sectional  meetings;   reception  by  Presi- 
dent and  Mrs.  Peary  (8  p.m.).    September  11 — Water  excursion  on  lower  Potomac ; 
7  p.m^  start  for  Philadelphia.     September  12 — Visits  to  Philadelphia  Institutions; 
fidd  meeting  in  Fairmount  Park  ;    subscription    dinner  to  foreign  guests;   start 
for  New  York.     September  13 — General  session,  devoted  to  Oceanography,  intro- 
dnoed  by  an  address  from  Sir  John  Murray ;  sectional  meetings ;  public  lecture 
(8  p.m.);  reception  by  American  Geographical  Society.     September  l'\ — Sectiona 
meetingp,  in  the  afternoon  devoted  to  Commercial  Geography.     September  15 — 
Excursion  up  the  Hndson,  with  field  meeting  on  Mount  Beacon.     September  16 — 
Fidd  meeting  at  Niagara  Falls,  with  address  by  Mr.  G.  K.  Gilbert,  etc.     Sep- 
toaicr  17 — Arrival  at  Chicago  (8  a.m.) ;  general  session  at  Cobb  Hall ;  visits  to 
institutions;  reception  by  Geographical  Society  (8  p.m.).     September  18— Excur- 
«on  to  view  lake-front  (provisional) ;  start  for  St.  Louis  (10  p.m.).     September  19— 
Arrival  at  St.  Louis  (8  a.m.) ;  meeting  with  World's  Congress  of  Science  and  Arts 
(I0a.in.);  inspection  of  exhibits.     September  20  and  21 — Meetings  with  World's 
Congitss;  lecture  by  Commander  Peary  (8  p.m.  on  20th).    September  22— Formal 
KirioD  closing  the  Congrcsp.    Special  transportation  rates  have  been  arranged,  that 
fpwu  Washington  to  New  York  being  $5,  and  from  New  York  to  Chicago  and  St. 
1*018  and  back,  including  sleeping-car  and  meals  during  outward  journey,  $45.    The 
«»t  of  the  Far  West  excursion,  which  will  leave  St.  Louis  on  September  24,  and 
«copy  twelve  to  fourteen  days,  will  be  approximately  $150.   As  already  announced, 
"Mmlwship  is  acquired  by  members  of  geographical  and  cognate  sccieties  on 
ptyment  of  $5  (£1) ;  by  other  persons,  on  a  similar  payment  and  election  by  the 
Prwidency.    Ladies  and  minors  accompanying  members  may  be  registered  as 
■■waates  on  payment  of  half  the  above  sum,  and  they  enjoy  all  privileges  except 
*^«  right  of  voting  and  receiving  publications.     The  list  of  papers  oflered  down  to 
June  1  numbers  some  two  hundred,  many  of  the  foremost  geographers  both  of 
America  and  Europe  being  represented. 
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MEETINGS  OF  THE  ROTAL  GEOGRAPHICAL  SOCIETT, 

SESSION  1908-1904. 

Fifteenth   Ordinary  Meeting,  June  27,   1904. — Sir  Clements  MarkhaMi 

K.C.B.,  F.R.S.,  President,  in  the  Chair. 

ELEcrroNS. — L.  S.  Coke  (Irish  Oitards);  Arthur  C,  Cooke;  Captain  E,  E, 
EdJmann,  7>.*S.O.,  R,A.;  Frederick  Anthony  Floyer,  B,A,y  M,B.j  Camb.;  Wm. 
Mrjjaren,  M.A,,  JKfk,;  Perry  Falcke  Marks;  Thomas  JAllis  Molony ;  Captain  E. 
Mackenzie  Murray  (Hrd  Black  Watch) ;  Ambrose  Petrocokino ;  Auguattu  Baoester, 

Honorary  Corresponding  Members. 

Senhor  Augusta  Bibe&o,  Head  ttf  tlie  Political  Department^  Portuguese  Cotonial 
Office;  Dr,  Don  Eulogio  Delgado,  President  of  the  Lima  Oeographioal  SodHy, 

The  Paper  read  was : — 

"The  Anglo-French  Boundary  Commissioa  in  Nigeria."  By  Colonel  G.  S. 
McD.  Elliot,  R.E. 

A  series  of  photographs  of  Lhasa  and  its  Neighbourhood,  taken  by  recent 
Russian  visitors  to  Tibet,  were  exhibited  on  the  lantern  screen  by  the  President. 


GEOGRAPHICAL   LITERATURE    OF   THE    MONTH. 

Additiofu  to  the  Library. 
By  EDWARD  HEAWOOD,  MJL.,  Li&rarian,  Ra.S. 

The  following  abbreyiationi  of  noons  and  the  adjecttves  derived  from  them  ere 
employed  to  indioate  the  source  of  articles  from  other  publloations.  Geographieal 
names  are  in  each  case  written  in  fuU : — 


A.  =  Academy,  Aoademie,  Akademie. 
Abh.  =  Abhandlungen. 

Ann.  =  Annals,  Aimales,  Annalen. 

B.  =  Bulletin,  BoUettino,  Boletim. 
Com.  =r  Commerce. 

C.  Bd.  =  Comptes  Bendus. 
Erdk.  =  Erdkunde. 

G.  =  Geography,  Geographic,  Geografia. 

Ges.  =  Gesellschaft 

I.  =  Institute,  Institution. 

Ii.  =  Izrestiya. 

J.  =  Journal. 

k.  u.  k.  =  kaiserlich  und  koniglioh. 

M.  =  Mitteilungen. 


Ifag.  =  Magaiine. 

Mem.  =  Memoirs,  M^moires. 

Met.  =  MeteorologioaL 

P.  =  Proceedings. 

R.  =  Boyal. 

Rev.  =  Review,  Revue. 

S.  =  Society,  Sooi^t^,  Selsk^. 

Sitzb.  =  Sitzungsberioht. 

T.  =  Transactions. 

V.  =  Verein. 

Verb.  =  Yerhandlungen. 

W.  =  Wissenschaf t,  and  compoonda 

Z.  =  ZeitschrifL 

Zap.  =  Zapiski. 


On  account  of  the  ambiguity  of  the  words  oetavo,  quartOj  etc.,  the  siie  of  hooka  in 
the  list  below  is  denoted  by  me  length  and  breadth  of  the  cover  in  inches  to  the  nearest 
half-inch.    The  size  of  the  Jourwu  is  10  x  6). 

A  seleetion  of  the  works  in  this  list  will  be  notioed  elsewhere  in  the  **  JovnaL'* 

SUBOPE. 

Alps.  B.S.Q.  Ttaliana  6  (1904) :  13  34,  92-112,  193-223.  KarineUL 

Studi  Orografici  nolle  Alpi  Orientali.     Tor  Olinto  Marinelli.    Blu9tratUms, 

Alps— Monte  Rosa.     Atli  R.A.  lAneei,  Bendiconii  13  (I)  (1904) :  400-408.  Oddone. 

P(T  lo  studio  della  temperatura  deir  aria  alia  sommitli  del  Monte  Bosa.     Kota  di 
E.  Oddone. 

Austria  Hungary— Budapest.  XdrSsy  and  Thirring. 

Die  Haiiptstadt  Budapest  im  Jabre  1901.  Von  Dr.  Josef  v.  KorOsy  und  Dr.  Gnatev 
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Thiirinfif.  L  Band,  L  Hilfte.  (Pnbl.  dee  Statistiiohen  Bnreani,  Budapest, 
xxxiiL  L  i)    BerUn,  1903.    Size  11  x  7},  pp.  62.    Map. 

lai— Ports.  BeekmaiL 

Tijdt.  Kmink,  Neder.  Aardrijk.  GeitooU,  2<*«  Ser.  21  (1904) :  311-338. 

De  flaTeiiB  yan  Emden  en  Delfzijl.    Door  A.  A.  Beekman.    Maps, 

lonpo— LakM.  Halbfui. 

Z.  Of.  Erdk.  Berlin  (1903) :  592-623,  706-729,  784-813 ;  (1904) :  204-223, 

Die  Morphometrie  der  Europ&iBchen  Seen.  Von  Prof.  Dr.  W.  Halbfoss.  Alto 
mparaU  copy  pretenied  fry  Vie  Author.    [See  note  in  Monthly  Record,  ante.'] 

hnm—kudrnt  DUtrieti.    B.G,  HUtor.  et  DetcHpt.  (1903) :  2.36-238.       Saint-Jonrs. 

Limite  des  difli^rents  Fays  (Pagi)  de  la  Gironde  k  la  Bidassoa.  Par  M.  Saint- 
Jonrs. 

T^iBOS—Gftseony— Shingle  Beds.    B.G.  HitAor.  et  De$eript.  (1903) :  189-217.       Fabre. 

Les  Oalets  des  Plages  Ghisoonnes.  La  P^n^plaine  Landaise.   Par  M.  L.-A.  Fabre. 

hnse— Laadss.  B.G.  Hittor.  et  DetcnpL  (1903) :  274-289.  DnfEart. 

La  Carte  Mannscrite  de  Clande  Masse  (Fin  dn  XYIIP  Si^le).  Sa  Yalenr 
Seientiflqiie.  Principalos  Modifications  dn  Sol  Landais  qu*olle  r^v^lo.  Par  M. 
(Carles  Dafiart 

ftiMe— Lys.  B.S.G.  LiUe  41  (1904) :  266-272.  Kalotet. 

La  plaine  de  la  Lys  en  France.    Par  A.  Malotet. 

Fkiase— Xedoe.  B.G.  Histor.  et  Deecript.  (1903)  :  323-369.  PawIowikL 

Les  Yilles  Dispames  et  la  Oote  du  pays  do  Medoc,  d'apr^  la  Gcologio,  la  Carto- 
graphie  et  THistoire.    Par  M.  Auguste  Pawlowski. 

FmBoe— Vests.  B.G,  Histor.  et  Descript.  (1903) :  .S08-.317.  Marsan. 

La  Neste  autrefois  ct  aujourd'hui.    Par  TAbbd  F.  Marsan. 
The  Neste  is  a  left-bank  tributary  of  the  Garonne. 
Fubos— Boman  Beads.     B.R.S.G.  Madnd  46  (1904) :  59-67.  BUsqnes. 

Estndjo  acerca  de  alg^nnas  vias  romanas  en  Francia.    Por  A.  Blazqaez.  With  Map. 

isnuay — Geodesy.  

Yeroffentliohnng  des  Konigl.  Preussischen  Geodatischen  Institutes.  N.  F.  No.  15. 
Astronomisoh-Geodatische  Arbeiten  I.  Ordnung.  Bestimmung  der  Langen- 
differenz  Potsdam — Greenwich  im  Jahre  1903.  Berlin:  P.  Stankiewicz,  1904. 
6iie  11}  X  9,  pp.  78.    Plate. 

temsiiy— Borthsrn  Plain.  Baren. 

Tifde.  K.  Ned,  Aardr.  Gemote.  Amtterdfim  21  (1904) :  453-477. 
Be  morphologisohe  bouw  der  Xoord-Duitsche  laagvlakte.    Door  J.  van  Barcn. 

Hrmaay— filssU^Zobtenberg.    G/o&tM  86  (1904) :  85-89.  Lustig. 

Die  Trichter-Gmben  (Mardellen)  vom  Zobtenbergo  in  Schlesien.  Yon  Dr. 
Qeorg  Lustig.    lUuetratume. 

Omos— Tlisssaly.  Ksrlin. 

Tnde  and  Agriculture  of  the  Province  of  Thessaly  for  the  year  1903.  Foreign 
Offlee,  Annual  No.  3148, 1904.    Size  9)  x  6),  pp.  26.    Price  2d. 

Italy— Vaplss  and  Sieily.  Haas. 

^'eapel,  seine  Umgebung  und  Sizilien.  Yon  Prof.  Dr.  H.  Haas.  (Land  und 
Lente.  Monographien  zur  Erdkunde  .  .  .  herausgegeben  von  A.  Scobel.  xvii.) 
Bielefeld  und  Leipzig:  Yelhagen  &  Klasing,  1904.  Size  10^x7,  pp.  194. 
^api  and  lUtutrationi.    Price  4  m. 

'ntogal— Cartography.    B.S.G.  Lisboa  21  (190.3) :  451-460.  D*E9a. 

A  Cartographia  Maritima  Portagueza  o  os  sens  Antecedcntes.  Por  Yicente 
Almeida  d'£9a. 

*Wis.  Tifde.  K.  Nederl.  Aardr.  GenooU.  21  (1004) :  364-308.  Lorle. 

^  Torming  ran  bet  Rijndal.    Door  Dr.  J.  Lori^. 

^Uissia.  C.  77^.188(1904):  1058-1060.  Kartonns. 

Bur  r^Yolution  du  relief  du  plateau  de  Mehedinti  (Boumanie).  Note  de  £.  do 
lUrtonne. 

^^arisr— OraTity.         Iz.  Imp.  Russian  G.S.  89  (1903) :  295-304.  BmbUgo. 

Determinations  of  Gravity  in  the  Urals  carried  out  at  the  Kazan  Astronomical 
Obserratory  in  1899, 1900,  and  1902.     By  D.  T.  Drubiago.    [In  Russian.] 
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SfLisia— Knrman  Coast.  BreitAm. 

L.  L.  BreitfoBB.  Expedition  filr  wiBBenBohaftlich-praktisohe  Untersaohungeii  an 
der  Murman-EaBte.  Berioht  fiber  die  Th'atigkeit  pro  1902.  [In  Bnasian.]  St. 
Petersbnr^,  1008.  Size  12  x  8},  pp.  x.,  828,  and  218.  Mapi  and  lUudrations. 
Pretented  by  M.  L.  L.  Breitfuitt. 

SuBiia— Volga  and  CancaniB.  BoBimaailer 

Deutsch.  Rundschau  G.  26  (1904):  199-205,  255-264,  815-318. 

Ydlkerknndliche  Skizzen  aus  dem  Qebicte  dor  Wolga  and  des  Kankasas.  Von 
F.  RoBsmasBler.     With  mudraiiow, 

Seryia.  Kaiitti. 

Felix  Elanitz.    Das  Eonigreich  Scrbien  nnd  das  Serbenvolk  Ton  der  B5merzeit  bis 
znr  Gepccnwart.    Erster  Band.     Land  imd  Bevolkerung.     Leipzig:  B.  Mejer, 
i\m.    Size  11  X  7},  pp.  xiv.  and  656.     llluitrntionB.    Price  20f. 
This  work  is  to  be  completed  in  tbreo  volumes,  the  manuscript  of  the  whole  having 
been  made  ready  for  the  press  before  the  author's  death  in  January  last.    Of  the 
present  volume,  the  opening  chapters  give  a  sketch  of  Servian  histcnry,  while  the 
remainder  supplies  a  detailed  description  of  the  country  in  the  form  of  itineraries. 

Sonth-Eastem  Europe.  Biehardion. 

Vacation  Days  in  Greece.  By  R.  B.  Richardson.  London  :  Smith,  Elder  &  Go , 
1908.  Size  8^  x  5},  pp.  xiv.  and  240.  Mapt  and  lUustrationt.  Price  7s.  6d. 
Presented  by  the  Publishers. 

Accounts  of  joameys  iu  Greece,  Sicily,  and  Dalmatia  by  a  former  director  of  the 
American  School  of  Archieology  at  Athens.  In  Greece,  the  routes  led  frequently  off 
the  beaten  paths,  and  the  narrative  presents  a  vivid  picture  of  parts  of  the  country  little 
visited  by  tourists. 

Sweden.  Ymer  24  (1904) :  17-42.  Conwanti. 

Om  skydd  ut  det  naturliga  landskapct  jamte  dess  v&xt-  och  djurv&rld,  e'arskildt  i 
Sverige.    Af  H.  Oonwentz.     With  Maps  and  Illustrations, 
On  the  protection  of  natural  landscapes,  with  the  associated  plant  and  animal  life. 

ASIA. 

Asia— Yeiidii.  8.0.  VEst  24  (1908) :  281-806,  429-445.  Perdriwt 

Documents  du  XVII**  Sifecle  rolatifs  aux  Ye'zidis.     l*ubli^8  par  Paul  Perdrizct. 

Balnohistan.    /.  Asiaiio  S.  Bengal  72  Pt.  iii.  (1903):  53-60,  66-71,  72-80.  Bai. 

Note  about  certain  sections  of  the  Eakars  living  in  the  Zhob  District  of  Baluchistan. 

Collected  by  Rai  Sahib  Diwan  Jamiat  Rai. 

Notes  on  the  Hindus  in  the  Nushki  Tahsil  of  the  Chagai  Agency  in  Baluchistan. 

By  the  same. 

Notes  about  the  Wanecis  (Spin  Tarin  Afghrms)  of  tlie  Rhahrig  Thasil,  Thal- 

Chotiali,  Baluchistan.     By  the  same. 

Caspian  Sea.  Spin  der  and  LebedintMiE. 

The  Work  of  the  Karabugaz  Expedition.  Report  to  the  Russian  Ministry  of 
Agriculture  and  Domains.  1.  Hydrolojry,  by  T.  B.  Spindler.  2.  Chemistry,  by 
A.  A.  Lebedintseff.     Size  10x7,  pp.  177.     St.  Petersburg,  1902.    [In  Russian.] 

Noticed  in  vol.  xxiii.  p.  500. 
Central  Asia.        Zap,  Imp.  Russian  G.S.,  General  G.  88  (1903) :  No.  1. 


From  India  to  Fergliana.     Description  of  a  Journey  made  in  1898.    By  V.  F. 
Novitsky.    St.  Petersburg,  1903.     Size  10x7,  pp.  297.    Map  and  Plates.    [In 
Russian.] 
Noticed  in  the  Journal  for  April,  1904  (p.  501). 

Ceylon— Pearl  Fishery.  Tlii&ni. 

A  Sketch  of  the  Ceylon  Pearl  Fishery  of  1903.     By  Evorard  im  Thum.    Size 
9 J  X  6,  pp.  10.     Presented  by  the  Author. 

China.      Verh,  DeuU.  Kolon.  Gcs.,  Abt.  Bcrlin-CharlotUnburg  8  (1904):  1-29.     Fraake  . 

Geibtige  Stromungen  im  hcutigen  China.     Von  Dr.  O.  Franke.     Presented  by 
Dietrich  Reimer,  Berlin. 

On  the  tendency  of  ideas  in  present-day  China. 

China.  Madrolle. 

MadroUe.     Chine  du  Nord  et  de  TOaest,  Corde,le  Transsib^rien.    Pp.  xii.,  144, 38, 
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•od68.  Map9  and  Plans.  Ditto.  Chine  dn  Sad  et  dc  TEst.  Pflris :  Comity  do 
TAiie  Fnuifaiae,  1904.  Size  7  x  4},  pp.  xii.,  12,  cviii.,  and  156.  Maps  and  Plans. 
Price,  eaehvoL^  12  fr. 

'^  The  first  attempt  at  a  lystematic  guide  to  travellers  in  China,  which  sliould  prove 

^  of  miieh  use.    The  books  include  sketches  of  Chinese  history  and  literature,  and  an 

elemeotary  grammar  of  the  language,  in  addition  to  the  uiaal  practical  directions  with 

Rgard  to  routes,  etc. 

lutsn  AsU-Jailing  Direetions.  

Sailing  Directions  for  Japan,  Korea,  and  adjacent  seas,  from  Yalu  River,  the 
honndary  between  Korea  and  Chino,  to  the  Komandorski  Islands;  also  the 
Ogasawara  (Benin)  Islands,  etc.,  southward  of  Japan,  and  the  Kuril  Islands. 
Fonnerly  published  as  China  Sea  Directory,  vol.  iv.  First  Edition.  London: 
J.  D.  Potter,  1904.  Size  !>}  x  0,  pp.  xxvi  and  864.  Index  Mnp$.  Pries  5s. 
^  Pntmied  &f  the  AdnUraUy. 

^        Tmtk  Indo-Chiaa.      B.  Comity  VAsie  Fran^ise  8  (1904) :  170-182.  KadroUe. 

Le  Boyaume  de  Luang-Prabang  et  le  Traits  Franco-Siamois.  Par  C.  Madrolle. 
Wilk  Map. 

fnmtk  Indochina — Annam.  Gosselin. 

Gaptaine  Ch.  Gosselin.  L*Empire  d' Annam,  Prdfaco  do  Pierre  Baudin.  Paris  : 
Perrin  et  Cic,  1904.    Size  8  x  5J,  pp.  xxvi.  and  560.     Map.    Price  3n.  M. 

A  useful  summary  of  the  history  of  Annam,  both  under  its  native  rulers  and  under 
the  French  occupation. 

ftsMh  lado-Chiiia— Tonkin.  Baldinotti. 

B.  V£eoU  Frangaise  rV Extrf'me-Orient  3  (1903) :  71-78. 
La  Relation  sur  le  Tonkin  du  P.  Baldinotti. 

JmUm.  Connor. 

Trigonometricai  Branch,  Survey  of  India.  Spirit-levelled  Heights,  Bengal  and 
Assam.  Seasons  1899-1902.  Prepared  by  E.  J.  Connor.  Dehra  Dun:  1003. 
Size  10  X  6,  pp.  xii.  and  74.     Map. 

Iiila— Inigation.  Wilson. 

Irrigation  in  India  (Second  Edition).    By  H.  M.  Wilson.    (Unito<l  States  Goo- 
k>gical  Survey,  Water-Supply  and  Irrigation  Paper  No.  87.)     Washington,  1903. 
Size  9k  X  6,  pp.  238.     Map,  Plans,  and  Illustrations. 
A  carefully  revised  edition  of  the  original  report  issued  in  1891. 

Udia— Karakoram.        Xa  ^.,  B.S.G.  Paris  9  (1904) :  249-2r)6.         Bolloek-Workman. 
Exploration  des  Glaciers  du  Kara-Korum.     Tor  Fanny  Bullock- Workman.     With 
mustratitmi. 

Iidia-.]C6taorology.      /.  Asiatic  S.  Bengal  72,  Pt.  ii.  (190.'^) :  239-251.  Little. 

Himalayan  Summer  Storms  and  their  Influence  on  Monsoon  Rainfall  in  Northern 
India.    By  G.  Little. 

iKis-PUaUpntra.  Waddell. 

Beport  on  the  Excavations  at  Pataliputra  (Patna),  the  Palibothra  of  the  Greeks. 

By  L.  A.  Waddell.     CalcutU :    1903.     Size  10  X  6},  pp.  84.    Plans  and  Plates, 

lamented  by  the  Bengal  Oovemment. 

Inoludes  a  sketch  of  the  history  of  the  ancient  Pataliputra,  an  account  of  the 
^i^orery  of  the  site,  and  descriptions  of  the  ancient  buildings  and  sculptures  of 
A«*a'g  time. 

^"fia-PmJab.  Records  Geolog,  Surv.  India  81  (1904):  9-34.  Simpson. 

Beport  on  the  Coal  Deposits  of  Isa  Khel,  Mianwali,  Punjab.     Bv  B.  R.  Simpson. 
VUkMaps.  J  . 

*««L  Tour  du  Monde  10  (1904) :  133-156.  Hagen. 

Un  Voyage  en  Cor^.    Par  Dr.  A.  Hagen.     Illustrations. 

Wtf  Arehipelago— JaTa.  Van  der  Eeide . 

Tijds.  K.  Ned.  Aardr.  GenooU.  AmsUrdam  21  (1904) :  203-226. 

Asateekeningen  betroffendo  het  kratcrmeer  op  do  Kloet  in  verband  met  dc  nit- 
banting  op  23  Mei  1901.    Door  J.  Howan  van  der  Heide.      With  Plates. 

Iftliy  Arehipelago — Molaoeas.  Martin. 

Beiien  in  den  Molukken,  in  Ambon,  den  Uliassom,  Seran  (C'eram)  und  Burn. 
Km  Schildenmg  von  Land  und  Lenten.    Yun  K.  Martin.    Leiden :  E.  J.  Brill 
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181H.  Size  11  X  7},  pp.  xviii.  and  404.  Map  and  Plaits  (neparaUy.  Ditto. 
Geologisoher  Theil.  Yon  K.  Martin.  Leiden  :  E.  J.  Brill,  1908.  Siie  11x7}, 
pp.  viii.  and  296.    Maps  and  Plates. 

ICalay  Archipelago— SibogA  Expedition.  Weber  and  TydMuaii. 

Ann,  Hydrographui  88  (1904) :  97>107. 

Die  niederl&ndiBche  Tiefsee-Expedition  auf  der  Sibaga,  Nach  Prof.  M.  Weber 
und  F.-Kapt.  G.  F.  Tydeman.    Bearbeitet  von  Dr.  Gerhard  Schott. 

Manebnria.  /.  R.  UniUd  Service  I.  48  (1904) :  533-540.  Bereifofd. 

Manohnria  and  Port  Arthur.    By  Colonel  G.  E.  de  la  Poer  Beresford. 

Kanehnria.  MdL 

Die  Erobening  der  Mandsohurei  dnroh  die  Transbaikal-Eoaaken  im  Jahre  1900, 
yon  N.  A.  Orloff.  Dentsch  von  Ullrich.  Strassburg  i.  E. :  Wolstein  und  Tell- 
iiaber,  1904.    Size  8)  x  5},  pp.  206.    Map.     Price  'Ss.  Sd. 

Kanohnria.  miridi. 

Die  Mandschnrei,  naoh  dem  vom  RuBaischen  groasen  G^neralatabe  heranagege- 
benen  **  Material  znr  Geog^phio  Asiens."  Uebersetzt  von  R.  Ullrich.  Berlin : 
K.  Siegismnnd,  1904.    Size  9  x  6},  pp.  52.    Map.    Price  Is. 

Kanehnria— Port  Arthur.      Nineteenth  Century  56  (1904) :  618-629.  Longford. 

The  History  of  Port  Arthur.    By  J.  H.  Longford. 

Persia— Omitholoffy.  ZamdajL 

Zap.  Imp.  Russian  O.S.,  General  O.  86  (1903):  No.  2. 

Birds  in  Eastern  Persia.  Ornithological  results  of  a  journey  in  Eastern  Persia  in 
1898.  By  N.  Zarudnyi.  Size  10  X  C},  pp.  467.  St.  Petersburg,  1903.  laustraiiomB. 
[In  Russian.] 

^^    See  review,  antCy  p.  83. 

Persian  Gulf.  Ckmtemporary  Rev.  85  (1904):  480-486.  CotSL 

The  Present  Situation  in  the  Persian  Gulf.    By  E.  Cotes. 

Philippine  Islands.  Laador. 

The  Gems  of  the  East.  Sixteen  Thousand  Miles  of  Besearoh  Travel  among  Wild 
and  Tame  Tribes  of  Enchanting  Islands.  By  A.  Henry  Savage  Landor.  2  vols. 
London :  Macmillan  &  Co.,  1904.  Size  9  x  G,  pp.  (vol.  i.)  xii.  and  828 ;  (vol.  ii.) 
xii.  and  460.  3fap  and  Illustrations,  Price  308.  net.  Presented  by  ths  PMisiien, 
[To  be  reviewed.] 

Russia— Siberia.  KropotUm. 

Orographic  de  la  Sib^rie  pr6o.4d4e  d'une  introdaction  et  d*un  Apor^n  de  POro- 
graphie  de  TAsie.  Par  Pierre  Kropotkino.  (University  Nouvelle,  Institut  G^ 
graphique  de  Bruxelles,  Publication  No.  9.)  Bruxelles,  1904.  Size  10  x  6), 
pp.  120.     Maps  and  Section. 

Translation  of  the  monograph  published  in  187G  in  the  M4moires  of  the  Russian 
Geographical  Society,  with  an  mti^odnction  and  summary  of  the  present  state  of  oar 
knowledge  of  the  orography  of  Asia,  on  which  the  author's  views  wore  put  before  the 
readers  of  the  Journal  in  February  and  March. 

Bnssia— Siberia— Alatau.    Is.  Imp.  Russian  O.S.  89  (1903) :  390-436.  TdnuMheff. 

Geological  Excursion  in  the  Eusnetaki  Alatau  in  the  Summer  of  1902.    By  T.  P. 
Tolmaoheff.    Preliminary  Report.    Afapt  and  Illustrations.    [In  Russian.] 
See  note  in  vol.  xxiii.  p.  785. 

Russia— Siberia-**  Haledi."    Is.  Imp.  Russian  G.S.  39  (1903) :  305-337.    Vodjakimot 

On  the  **  Naledi "  of  Eastern  Siberia  and  the  causes  to  which  they  are  doe.  By 
S.  \.  Podyakonof.     IllustrtUions. 

See  note,  ante,  p.  224. 

APRICA. 

Abyssinia — XafEa.  Villeapr 

MissioM  Cath.  86  (1904) :  22-23,  28-^:^,  45-47,  57-59,  66-72. 

lia  Mission  do  Kaffa.  Par  le  P.  S^raphin  de  Villospy.  With  Map  and  lUuMtra- 
tions. 

Abyssinia.  National  O.  Mag.  16  (1904)  :  16.V166.  SUnaer. 

Consul  Skinner*8  Mission  to  Abyssinia.     TFi</«  Illustration. 
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Aftiat.  Hubert 

Laden  Habert.   Foliliqae  Africaine.    Mar^to,  Afrique  oooidentale,  Algeric,  Tchad, 
YWai  stranger.    Preface  de  M.  Eug^e  Etienne.    Paris :  Dujarrio  &  Cio.,  1904. 
^  7}  X  5,  pp.  302.    Priee  3.50  fr. 
Dedfl  diiefly  with  the  French  poBsesBions,  but  contains  a  chapter  on  modem 

KulwBj  enterprise  in  Africa  generally. 

lutB  Baee.  DeuU,  Rundschau  0.  S6  (1904) :  145-150.  Beneke. 

EIb  Beitrag  zor  Ethnographie  Airikas.    Von  Albert  Beneke. 
DucuMes  the  origin  of  the  Bantns. 

Utiib  Omtral  AMea.  

BritiBh  Central  Airica  Protectorate.  Diary,  1904.  With  Official  Handbook  on 
tke  Protectorate  compiled  in  the  Secretariat,  B.C.A.A.  Zombck  Size  10  x  5, 
pp.  66.    Priee  3f.  6d.    PreaenUd  by  EM,  Commi$noner^  Zomba, 

MStk  Salt  Afrioa.  Linton. 

Africa.  No.  5  (1904).  Agrioultoral  Report  on  the  District  between  Yoi  and  Kiu, 
in  the  East  Africa  Protectorate,  by  Mr.  A.  Linton,  and  Return  of  Game  shot 
in  the  Protectorate  during  1908.  London :  Eyre  &  Spottiswoode,  1904.  Size 
13}  X  8i,  pp.  12.    Price  2d. 

Qiye  Ooloay— Geology.  

Gbpe  of  Good  Hope.  Department  of  Agriculture.  Annual  Report  of  the  Geological 
OommisBion.   Size  10}  x  6},  pp.  67.  Map.  Presented  by  the  OeologiccU  Commistion. 

Oifi  Colony— Keteorology.     T.S.  African  Philoe,  8. 14  (1903) :  413-417.  Stewart. 

A  Note  on  the  Quantities  given  in  Dr.  Marloth*8  Paper  '*  On  the  Moisture 
Depoeited  from  the  South-East  Clouds.''    By  Charles  M.  Stewart. 

Omgo— Bangala  Grammar.  Stapleton. 

Soggestions  for  a  Grammar  of  **  Bangala  "  (the  Lingua  Franca  of  the  Upper 
Congo),  with  2000  Words  and  many  useful  PhraHus.  By  W.  H.  Stapleton. 
Yaknsn:  Baptist  Missionary  Society,  1903.  Size  7x5,  pp.  116.  Presented  by 
Bev.  Q,  Grenfell, 

Oeigo — Laagnagei.  Stapleton. 

Comparative  Handbook  of  Congo  Languages.  Compiled  and  prepared  for  the 
Bap(^  Missionary  Society,  London.  By  W.  II.  Stapleton.  Yakusu,  1903.  Size 
9  X  5),  pp.  xxiv.  and  326.    Pretented  by  Rev.  0.  Grenfell. 

A  Talnable  contribution  to  Bantu  philology. 
Ceoge — Sleeping  Sioknesf.  Handekyn. 

Missions  en  Chine  et  au  Congo  16  (1904) :  41-47. 

Congo.    La  maladie  du  sommeil.     Lettres  du  P.  Handekyn. 

Thkeme    Borga.  A  tr avers  le  Monde  10  (1904) :  101-102.  Bronsiean. 

Bans  le  Borgou  (haut  Dahomey).  Un  Pays  d'ayenir.  Par  Georges  Brousseau. 
Jfap. 

The  writer  thinks  Borgu  adapted  for  European  settlement. 

l^STFt  Fenn. 

The  Khediye's  Country,  the  Nile  Valley  and  its  Products.  Edited  by  G.  Manville 
FeoB.  London :  Caseell  &  Co.,  1904.  Size  8k  X  6,  pp.  180.  Illustrations, 
frmsted  by  the  PMUlters. 

peals  chiefly  with  agricultural  reeouroes  and  operations  in  the  Kilo  yalley,  on  the 
Miii  of  information  supplied  by  Mr.  Thomas  Wrignt,  superintendent  of  the  Khediye's 
*9i«iltoral  estates  near  Cairo,  and  thus  of  some  practical  yalue. 
Isyyt— IrrigatioB.  Barois. 

Im lirigatione  en  Egypte.  Par  Jnlien Barois.  Paris:  C.B^ranger,  1904.   Size  11^ 
X  8,  pp.  iy.  and  386.    Maps^  Plans,  and  Illustrations, 

The  author,  now  French  director  of  the  Egyptian  Statu  railways,  brought  out  u  work 
on  the  liiiie  subject  in  1887,  but  the  immense  recent  adyances  in  irrigation  matters  has 
i>^P^tated  the  re-writing  of  the  book.  It  forms  a  useful  summary  of  the  facts  and 
pnoeqibi  of  the  subject  in  its  present  stage. 

Wtm.  Bossini. 

VEsplora*.  Com,  18  (1903):  241-251,276-281,  297-303,  325-327,  340-342;  19 
(1904) :  5-8,  20-24,  37-42,  51-56,  72-74, 112-122. 

AlBigaU.    G.  Conti  Bossini.     With  Map. 

Betailed   obeenrations  on   the  northern  part  of    the  Danakil    country   and    its 
iahaWtwU. 
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Freneh  Sahara^Tuat.  Bev.O.^S  (1901)  :  108-1 18. 


Lo  Touat.    Par  uq  officicr  des  oompagnies  Baharlonnes.     With  Map  and  lUuttrar- 
tiona. 


German  Sonth-Wert  Africa.  DeuU,  KolonialbUUt  16  (1901) :  192-195, 207-221.       

Der  Herero-Aufstiind  in  Deutooh-SUdwestufrika. 

Oerman  South- West  Afriea.  Seiner. 

Bergtonren  und  Steppenfahrten  im  Horerolande.    Yon  Franz  Seiner.    Berlin :  W. 
SOsserott,  1904.    Size  9)  x  0,  pp.  278.    Map  and  lUustrationa.    Price  5«.  6(2. 

See  r(;yiow  in  June  number. 
Gold  Coast.  


The  Gold  Ckwst  Ciyil  Service  List  (1908X  showing  tlie  Civil  EstabliehmentB,  Namee 
and  Dcsignationii  of  the  Civil  Servants  of  Government,  etc.   London :  [E.  Stanford], 
1903.    Size  10  x  6|,  pp.  422.    Map.    Price  10«.  net    Pretented  by  the  PvtUtker. 

Golf  of  Gninea.  Ann.  Hydrographie  82  (1904)  :  209-221.  Weadt. 

Meeresstromungen  im  Golf  von  Guinea.     Von  Dr.  E.  Wendt. 

Xomoro  Islands.                    Rev.  Chlon,  (1904):  515-548.  Flmntiir. 

La  Grande-Comoro ;  sa  colonisation.    Pur  le  Dr.  Nicolas  du  Plantieiw 

Lake  Hyasa.            DeuU.  Bundgchau  G.  26  (1904) :  193-198,  307-315.  Pragff. 

Der  Nyassasee.    Von  Kapitan  M.  Pmger.     With  Map§  and  lUuitrationM. 

Kadagasear.  ^-^— . 

Guide- An nuaire  do  Madagascar  ot  De'peudanocs.     Annee  1904.    Tananarive,  1904. 
Size  9x6,  pp.  X.  and  858.    Maps.    Presented  by  General  OaUieni. 

Madagascar.  La  G.,  B.S.G.  ParU  9  (1904)  :  241-248. 


Les  travaux  geodc'8i({ues,  topographiques  et  cartographiques  cxeontes  k  Madagascar 
en  1902  et  1903.     With  Map. 

Kadagasear.  C.  Rd.  188  (1904) :  1076-1079.  OoBi. 

Travaux  geodcaiques  et  magnctiques  aux  environs  do  Tananarive.  Note  du  P. 
Colin.     Diagram. 

Madagascar— Langnage.       /.  Aiiatique  2  (1903)  :  451-485. 

L'cle'mcnt  arabe  ct  souahili  en  malgacho  ancicn  et  niodeme.    Par  G.  Ferrand. 
Morocco.  Tour  du  Mwide  10  (1001) :  37-60. 

A  travcrs  le  Maroc  rcvoltc.    Par  R.  Kann.     With  Illuitrationi. 

Morocco.  Weiagerb«r. 

Dr.  F.  Woisgerbor.  Trois  mols  de  campagne  an  Maroc.  Etude  gdographiaue  de  la 
region  parcourue.  Paris:  E.  Leroax,  1901.  Size  9^  x  6,  pp.  240.  maps  and 
Illiutratione.    Price  5  /r.    Presented  by  the  Author. 

Nigeria.  B.S.G.  Roche/orl  26  (1903)  :  213-231.  Figeae. 

Peuplement  du  Bassin  du  Moyen-Niger  par  dcs  euvahisscurs  de  race  blanche 
venuH  du  Nord-Est.    Par  T.  Figeac. 

HOSTE   AMEBIOA. 

Alaska.  B.  American  G.8.  86  (1004) :  65-80.  Lansing. 

Tlie  QuestionH  settled  by  the  Award  of  the  Alaskan  Boundary  Tribunal.  By  B. 
Lansing.     With  Map, 

Alaska — ^Boundary.  

Alaskan  Boundary  Tribunal.  The  Argument  of  the  United  States  before  the 
Tribunal  convened  at  London  under  the  provisions  of  the  Treaty  between  the 
United  States  of  America  and  Great  Britain  concluded  January  24, 1903.  (Pp.  vi., 
204.  and  18).— The  Case  of  the  United  States  (pp.  o.'iO).— The  Counter  Case  (pp. 
290).  Wtishington,  1003.  Size  9|  x  6.  Two  AtUists  {separate).  Size  18  x  15. 
Presented  hy  the  United  States  Embassy. 

Alaska— Mount  McKinley.  J.G.  2  (1903)  :  441-460.  Brooks. 

An  Exploration  to  Mount  McKinley,  America's  Highest  Mountain.    By  Alfred  H. 
Brooks.    Map  and  Illustrations. 
Account  of  the  expedition  of  1902  (cf.  Journal,  vol.  xxi.  p.  459). 

Oanada— Altitudes.  Wldto. 

Dictionary  of  Altitudes  in  the  Domiuion  of  Canada,  with  a  Belief  Map  of  Canada.    ' 
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Bj  Junes  White.  Ottawa,  1903.  Sise  10  x  7,  pp.  x.  and  144.  PresmUd  by  the 
GModiofi  Goifoernmeni. 

XniM.  Fimentel. 

ObrtB  completaB  do  D.  Francisco  Pimentel.  Pnblicanlas  parar  honra  la  mcmoria 
del  antor  bus  hijos,  Jacinto  y  Fernando.  5  vols.  Mexico :  Tipografia  Econo- 
mia,  1903-1904.  Size  lOJ  x  7,  pp.  (vol.  i.)  ex.  and  510;  (vol.  ii.)  614;  (toI.  iiL) 
544;  (voL  iv.)576;  (vol.  v.)  516.  Portrait.  Presents  by  the  Sociedad  Mexioana 
ds  Qeografia  y  EUaduiica. 

ladndes  many  papers  on  the  peoples  and  languages  of  Mexioo,  studies  in  political 
eoonomy  and  on  Mexican  writers  and  literature. 

lath  Ameriea— Early  TntTeli.  Thwaites. 

ikrly  Western  Travels,  1748-1846.  A  Series  of  Annotated  Reprints  of  some  of  the 
best  and  rarest  contemporary  volumes  of  travel,  descriptive  of  the  Aborigines  and 
Social  and  Economic  Conditions  in  the  Middle  and  Far  West,  during  the  Period 
uf  Early  American  Settlement.  Edited  with  Notes,  Introductions,  Index,  etc.,  by 
B.  G.  Thwaites.  Vol.  i.  Journals  of  Conrad  Weiser  (1748),  George  Croghan 
(1750-1765),  Christian  Frederick  Post  (1758),  and  Thomas  Morris  (1764).  Cleve- 
knd,  Ohio  :  The  Arthur  H.  Clark  Co.,  1904.     Size  9^  x  6^,  pp.  328.     Por^rat^. 

This  aeries  is  to  be  completed  in  thirty-one  vols. 

Viitad  Stotei.  

Annual  Reports  of  the  War  Department  for  the  Fiscal  Year  ended  June  30,  1903. 
Vols,  ix.-xiii.  (Report  of  the  Cliitf  of  Engineers,  Parts  i.-iv.  and  Supplement.) 
Washington,  1903.  Size  91  x  6,  pp.  3012  (supplement  318).  Maps,  Plans,  and 
Jttuttration*.     Prttented  by  the  Engineer  Department,  United  Statee  Army. 

Vaitod  States — California— Hydrography.  Lippincott. 

CUiforuia  Hydrography.  By  J.  B.  Lippincott.  (United  States  (ieological  Survey, 
Water-8upj>ly  and  Irrigation  Paper  No.  81.)  Wiisljington,  1903.  Size  9J  X  6, 
pp.  488.     Maps. 

Viitad  States— Cape  Ann— Geology.  Tarr  and  Woodworth. 

B.  Mus.  Compar.  Zool.  42  (Geol.  Sen  6)  (1903):   181-106. 

Post-glacial  and  Interglacial  (?)  Chan;^e8  of  Level  at  Cupe  Ann,  Massaehusetts. 
By  B.  S.  Tarr.  With  Note  on  the  Elevated  Beachts,  by  J.  B.  Woodworth. 
Thirteen  Plates. 

Viitad  SUtes— Ethnology.  Powell. 

Twentieth  .Vnnual  Rei)ort  of  tlie  Bureau  of  American  Etbnologv  to  the  Secretary 
of  the  Smithsonian  Institution,  18U8-yu.  By  J.  W.  Powell.  Washington,  1003. 
Size  11}  X  8,  pp.  ccxxiv.  and  238.  Plates.  Presented  by  the  Bureau  of  American 
Ethnology. 

The  bulk  of  the  report  consists  of  a  monograph  on  }iU>riginul  pottery  in  the  Eastern 
Dnited  States. 

Vaitsd  Btates^Eydrology.  Bafter. 

The  relation  of  Rainfall  to  Run-off.  By  (i.  W.  Rafter.  (United  States  Geological 
i^urvey  Water-Supply  and  Irrigation  Paper  No.  80.)  Washington,  1008.  Size 
'4  X  G,  pp.  104.     Diagrams. 

halted  Stataa—niinoii.    B.  Ameriatn  G.8.  36  (1004) :  145-157.  Hubbard. 

AClase  of  Geographic  Influcneo  upou  Human  Affairs.    By  U.  D.  Hubbard.    With 

Discusses  the  influence   of  pist  glaciution   on   the  life  (vegetable,   animal,  and 
^•pwially  human)  of  Wisconsin. 

Viitid  Itatef — lUryland.    American  Science  17  (1904):  141-150.  Mathews. 

The  Structure  of  the  Piedmont  Plateau  as  shown  in  Maryland.  By  E<lward 
oeuiett  Mathews.    Map. 

TfJiUd  Itates— Meteorology.     Monthly  Weather  Itev  81  (1904):  625-052.  

•Annual  Summary,  1903.  Report  of  the  Chief  of  the  Weather  Bureau  for  the 
JMOl  year  ending  June  30,  1903.     With  Charts. 

Vidtad  Sutet— Mississippi.    J.  Franklin  I.  167  (1904):  381  389.    Meerten  and  Haupt. 

Controlling  the  Floods  of  the  Mississippi.     By  H.  van  Meerten  and  L.  31.  Haupt. 
^»it#d  ltat6*~Hew  York.       American  J.  Sci.  17  (1904)  :  333-346.  Tuttle. 

Becoit  Clianges  in  the  Elevation  of  Land  and  Sea  in  the  Vicinity  uf  New  York 
City.    By  G.  W.  Tuttle.     With  Diagram. 
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United  States— Petroleum.  Kontague. 

The  Rise  aod  Progress  of  the  Standard  Oil  Company.  By  G.  H.  Montague.  New 
York  and  London:  Harper  &  Bn)8.,  1904.  Size  8x5,  pp.  tL  and  144.  Price 
$1.00  net,    Fretented  by  the  PublUhert. 

CSHTBAL  AVD  MUTE  AXXSIOA. 

Boliyia — Chnqnisaca.  


Sociedad  Geogr&fioa  Sucre.  Diocionario  geogrifico  del  Departamento  de  ChuqDi- 
saca.  Contieno  datos  geogriticoe,  hlstdrioos  y  estadistioos.  Sucre,  1903.  Siie 
9x6},  pp.  xiv.  and  372.  PreBtmted  by  the  Oficina  NadomU  de  InnmigraeUm,  eio.. 
La  Paz. 

BraiU.  Meteorolog.  Z,  81  (1904) :  169-175.  DrAaavit. 

Das  Elima  yon  Blumenau  im  Staate  Santa  Gatharina,  Brasilion.  Yon  Prof.  F.  M. 
Draonert. 

Braiil— Cartography.  Seienoe  19  (1904) :  681-694.  Barbj. 

The  North-East  Coast  of  Brazil  in  Ancient  Cartography.  By  Dr.  O.  A.  Derby. 
WUh  Maps, 

Noticed  in  the  Monthly  Record,  ante,  p.  227. 
Brazil — Historioal.  EdmnndMB. 

The  Dutch  on  the  Amazon  and  Negro  in  the  Seyenteenth  Oentory.  By  George 
Edmundson.  (Reprinted  fh)m  the  English  EUtoHcat  Review,  October,  1903.)  ^bb 
10  X  6,  pp.  22.    [See  p.  227.] 

Brazil— Poms.  Annwil  Hep.  Smitheonian  I.  (1901) :  359-393.  SUilv. 

Narrative  of  a  Visit  to  Indian  Tribes  of  the  Purus  Riyer,  Brazil.  By  Joseph  Beal 
Steere.     Platei. 

Brazil  and  Boliyia— Aere.  BehMAt 

La  Cucstidn  del  Acre.  Por  Jos^  A.  Deheza.  Sucre,  1903.  Size  7}  X  4),  pp.  108. 
Map. 

Oosto  Biea— AnUqnities.  Olobue  86  (1904) :  233-239.  BeHm. 

ArchsBologische  Untersuchungen  in  Costarica.    Von  Dr.  Ed.  Seler.    lUuetraiume. 

Senador.  C.  Bd.  188  (1904) :  1013-1019.  Poiaoart. 

Rapport  pr^sente  au  nom  dp  la  Commission  charge  du  controle  scientifique  dee 
operations  geodesiques  de  TEquatour.     Par  H.  Poincar^. 

Noticed  in  the  Monthly  Record  for  July  (p.  98). 

Eenador— Andes.  GZo&ua  86  (1904) :  149-157.  Xayer. 

Die  Gegenwartigen  Schnee-  und  Eisverhaltnisse  in  den  Anden  yon  Ecuador.  Yon 
Prof.  Hans  Meyer.    lUuttraiione. 

Eondnras.  B.S.R.G.  d'Anvers  28  (1904)  :  39-84.  Jalhay. 

Notice  sur  Ics  mines  d*or  et  d*argent  de  la  R^publique  de  Honduras.  Par  H. 
Jalhay. 

Mexioo— Popoeatepetl.    A  traven  le  Monde  10  (1904) :  9-11,  29-30.  IatovmU. 

Une  Ascension  du  Popocatepetl.    Par  J.  C.  Laroussie.     With  lUtutratiom. 
Panama.  DeuU.  Bundsehau  Q.  26  (1904) :  177-179.  

Die  Republik  Panama.    Map. 
Panama.  Nat.  0.  Mag.  16  (1904):  57-73.  Burr. 

The  Republic  of  Panama.    By  W.  H.  Burr.    lUustratiana. 
Panama'  Canal.  National  Q.  Mag.  16  (1904) :  167-176.  Page. 

The  Sailing  Ship  and  the  Panama  Canal.    By  James  Page.     With  Diagrame, 
Peru.  Torrea. 

Kl  Istmo  de  Fitz-Carrald.     Informe  presentado  a  la  Junta  do  Yias  Flnyialee  por 

el  Ing^nicro  Juan  M.  Torres.    Lima,  1903.    Size  8)  x  6},  pp.  x.  and  404. 

This  report  appeared  in  the  publication  of  the  Junta  de  Yias  Fluyialea,  lately 
noticed  in  the  Journal  (yol.  xxiii.  p.  604). 

Pern— Eoayabamba.  B.S.G.  Lima  13  (1903):  295-809.  Oaldaroa. 

La  >ia  fluvial  del  Huayabamba.    Por  German  Torres  CaldenSn.    Jfop. 
8t.  Yinoent  and  Martinique.  Andertoa  and  Vlatt. 

Report  on  the  Eruptions  of  tho  Soufri^,  in  St.  Yincent,  in  1902,  and  on  a  Ylait 


aaOGRAPHICAL  LITERATUBE  OF  THE   HONTH.  241 

to  HonUgne  Pclde,  in  Miirtinjqni!.     Piirt  L     By   Dr.   TempCBt   AndeiaiD   und 
Dr.  J.  8,  Flett     ^rhilotophieat   Trantaeliaiu  of  tke  Boyal   Society  of  Lowion, 
Scries  A,  »oI.  200,  pp.  35;t-553.)    London :  Dolnu  ft  Oo ,  1303.    t-izB  12  X  9.    Wop 
and  Vlaiet.    Pritt  I5l.  6d. 
Mndor.  Oumtn. 

An.  Mtueo  Ifaa.  San  Sahador  1(1903):  22-27,  103-107,  Hil-165,  I8+-lflj. 
Goologia  de  EI  Balvadnr.    D,  J.  Onjiinin. 

I   knth  America— AimarS  Laugaags.  Euobiii. 

Silabarin  AintBrlL.     Con  la  Ortologia  propria  do  eita  lengua  y  di'l  QuichuA.    For 
Mncsrio  D.  EBcoUri.    Lb  Piiz,  liH)3,    Siie  7i  x  4J,  i^p.  :^M. 

[  VmI  IndiN—Bkluinai.  ■ 

General  Di^scriptive  Geport  (in  Bahainiii  Islands.  ioDludin^  Aoonal  Bujiolt  for 
11«2.     Size  V6  X  Si,  pp.  61.     Map  and  Illvilrationi.     Price  li.  id. 
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lew  OnisM— Dntoh. 

Tijd,.  K.  Ned.  Aarilr.  Qenoott.  .lmiteT<lam  21  (IB04) :  -ITB-Sl-. 
Lasdreia  Tun  F^^kfiik  naar  Bokar.    Door  J.  S.  A.  taq  Diseel.     With  Map. 
Journey  in  the  peoiimUa  to  the  lontb  of  MoClnor  ^ilf. 
I«W  Oninflk-Dntah.   Tijd*.  K.  Nederl  Aardr.  GeaooU.  21  (1901) :  8:^0-35.';.    IJiarman. 
Uededenlingen  omtrent  cono   Ontworpen  Expcditic  niuir  do  BinnoDlaadon  van 
Nieuw-Guinea.     Door  J.  W.  Ijzcrtnftn.    Jlfai>. 
DiapQBBea  tbe  aims  and  methodB  of  an  oipcditinn  vrhU'h  in  buing  organized  tot  tbe 
diptonlion  of  Uio  grcal  monntnin  ran^  of  tho  interior  ot  Dutch  New  Qiiiaea,  proof 
i>f  the  i«caBi<tDnl  prosencd  of  sd'Hv  on  whicb  baa  Intcly  boen  obtained.    Tlie  nmp  ahuwa 
the  reenlts  of  a  recent  BUrvey  oF  part  ot  tho  south  coaat. 

■nr  SiiinM— Dntch,  Ki*naef  tt, 

Tijd,.  K.  Nederl.  Aardr.  Qcnool,.  SI  (IM4) :  355-36*. 
QIxT  do  Eipoditie  Wichmtinn  in  Nieaw-Ouinoa,     Door  J.  F.  Nienuoyer. 
Cf.  nolo  in  Jo'imal  for  Jitnuary,  1904,  p.  i;iO. 
K«w  Bonth  Walei.  Coghlan. 

Piotureaque  New  South  Walefl.  An  llluatmted  Guide  for  Settlor  und  Tourist. 
T.  A.  Cogblan.  [Sydney,  1903.]  Size  10  x  71,  pp.  viii.  und  210.  Mapa  and 
lUtutraUoni.     Preiented  hy  the  Agent-Oenerat  for  Ntie  Smitt  ffcWo). 

FOLAB  BEQIOVS, 

ArftoviU. 

Antaretiiiuo  du  k  Belgiaa. 
42.     Diagram. 

Anuntis— SwedUb  Ezptdltion.  Hoiduukjold,  AndenMn,  and  Larian. 

Tmtr  24  (1904) :  43-86. 
Den  RTenaku  sydpolar  expeititinnen  1901-03. — 1.  Allman  ofTersikt  lamt  rcdogo- 
ruUe  Rr  Tiuteratati.iuon  vid  Snow  Hill.  Af  Olio  Nordenakjold,  mih  Map  and 
IHwtrntioiu.  II.  De  vetenBkapliga  arbetona  onbord  pA  Antiirctic  nimniHien  IIK^- 
1903  och  slftdfardou  till  Snow  Hill  1903.  A(  J.  G.  ATiderBsoii.  WUh  IlltutTationt. 
III.  Antarctica  ludate  fcord.  Af  C.  A.  I.aieeu.  Wilh  lUiuiraiioni. 
Antio— Hydrography.     Ii.  Imp.  Autnan  G.8.  39(t90:t):  3:iS-3t;i.  Vsraak. 

Beviow  of  tbe  work  of  the  Arotio  Hydrogruphic  Expedition  in  1902,  By  A.  T. 
Vanieb.     Mapi.    [In  Kuasiun.] 

Awtia— BpitabMgen.  S.O-  Italiana  S  (1904):  232-235.  

Aac«maione  della  vetta  "  Bavoiu  "   uelle  Spitzliergbe.      Fur   Lorcazu   Bertolin. 


ixtantie — Hattorology, 


■ATEEHATICAL  eSOBBAPET. 

Oaitegnphj— Map  Colleetlon. 

Tijdi.  E.  Nederl  Aardr.  (hnooti.  81  (I'J04) :  308-373, 
Muionn)  Qoo^'raphieum  Uodellinuum.     Door  O.  O.  James. 
On  the  Bodul  eoltcction  of  uiape  at  Leyden. 
No.  U.— Anauar,  1904.] 
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Oeodafj.  BaUiiiyitii. 

GompteB  renduB  des  s^anoes  de  la  Quartoni^mo  Gonf^renoe  G^n^le  de  I'Anooiar 
lion  G^^fliqne  Internationale  r^nnie  It  Gopenhagne  dn  4  an  18  Aoftt  1903.  "EMi" 
PT^B  par  le  Becr<^taire  perp<^tnel  H.  G.  Van  de  Sande  Bakhuyzen.  I*'  Tolame: 
Proc^s-yerbaox  ct  rapports  des  D^^gn^s  snr  les  travaux  g^^ques  acoomplis 
dans  leurs  pays.    Berun :  G.  Reimer,  1904.    Size  12x9},  pp.  258.    Mapt, 

Longitude  Determination.       C.  Rd,  138  (1904) :  1027-1030.  IHtidMlm. 

Essai  d'une  decerroinaiion  de  difference  de  longitado  par  transport  de  rheme. 
Note  de  P.  Ditisheim. 

Hantieal  Almanac.  

The  Nautical  Almanao  and  Astronomical  Ephemeris  for  the  year  1907.  Edin- 
burgh, 1904.    Size  9}  x  6,  pp.  605  and  45.     (Also  Fart  i.  separately.) 

Position  Determination.     B.  Amenoan  0.8,  86  (1904) :  138-142.  LltUehAlei. 

Concerning  Sextant  Obseryations  for  determining  Geographical  positions.  By 
G.  W.  Littlehales. 

Shape  of  the  Earth.  J.O.  2  (1903) :  481-48(],  521-527.  XonltOA. 

The  Shape  of  the  Earth.    By  Forest  B.  Moulton. 

PHT8ICAL  AND  BIOLOGICAL  OEOOBAPHT. 

Climate  and  Life.  B.  Amenoan  .0.8.  36  (1904) :  142-145.  Wielaad. 

Polar  Climate  in  time  the  Major  Factor  in  the  Eyolution  of  Plants  and  Animals. 
Abetruct  of  a  paper  by  G.  R.  Wieland. 

Hydrology.  C.  Rd.  138  (1904) :  1030-1032.  lUillal. 

Sur  los  d^rues  des  riyibrcs.    Note  de  E.  Maillct. 

Limnology— Seiches.  HalbfiMk 

Stehende  Seespiegelsohwankungen  (Seiches)  im  Madiisec  in  Pommem.  Von 
Wilhclm  Halb&ss. 

Meteorology.  B.  American  0.8.  86  (1904) :  129-138.  Wud. 

**  Sensible  Temperatures."     By  R.  De  C.  Ward. 

Meteorology.  QuarUrly  J.R.  Meteorolog.  8.  80  (1904) :  105-122.      Wilson-Barktr. 

The  Present  Position  of  Ocean  Meteorology.  By  Commander  D.  Wilson-Barker. 
With  CharU. 

Contains  a  full  bibliogniphy  of  the  subject  from  1886  to  1903. 

Meteorology— Air-onrrents.    Monthly  Weather  Rev.  82  (1904)  :  15-20.  Bigelow. 

Studies  on  Iho  Circulation  of  the  Atmospliercs  of  the  Sun  and  of  the  Earth.  By 
Prof.  F.  H.  Bigelow.  III.  The  l»roblem  of  tlie  General  Circulation  of  the 
Atmosphere  of  the  Earth. 

Meteorology— Lake  winds.        67o&ti«  86  (1904):  24G-247.  Xrtbt. 

Boroartigo  Fallwinde  an  Gcbirgsseen.    Yon  Wilhelm  Krcbs.    lUueiration. 

Meteorology — Mountain  winds.  Hmul 

8itzh.  Kaii.  A.W.,  MQthem.'Naturvj.  Classe  111  (1902):  1615-1711. 

Uebor  die  tagliohe  Drehung  der  Mittleren  Windrichtung  n.  ueber  eine  Oscillation 
dor  Luftmassen  yon  halbt'igiger  Periode  auf  Berggipfeln  yon  2  bis  4  km.  Seehohe. 
Von  J.  Hann.    Toxtfiguren. 

Natural  Features.  Z.  Oce,  Erdk.  Berlin  (1904) :  19^203.  OonwtttU. 

Schutz  dor  uatilrlichen  Laudschaft,  ihrer  Pflanzen-  und  Tierwolt.  Yon  Prof.  Dr. 
Conwcntz. 

Oceanography.  Ymer  24  ( 1904) :  94-1 1 2.  PettensoA. 

Den  internationella  utforskningen  af  de  nordiska  hafyen.    Af  A.  Pettenson. 

Oceanography— Gasoony— Coasts.  B.O.  Histor.  et  Deeerip.  (1903):  218-227.  Btint-loiin. 
Prcuyes  de  TAntique  Stability  des  Cotes  de  Gascog^e.    Par  M.  Saint-Jours. 


Oceanography—  Methods. 

Conneil  Intemat.  Explor.  Mer,  Pvbh  de  Cireonatauoe,  No,  4-6  (1903):  pp.  18. 

Alartin  Knudecn.     4,  Ucber  den  Gkbrauch  yon  Stickstofibestimmungen  in  der 
Hydrographie.    5,  Gefrierpunkttabelle  fUr  Meerwasser. 
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rOM4nogr»ph7— TidM.  Sc.'™«  19  (1901) :  70+-707.  HMrii. 

On  tlie  rcwiliilit;  uf  meBsiiring  ticloa  and  cuireDtB  nt  sea.     By  R.  A,  Harris, 
nriigfti  Oaognphj.  SplBdlw, 

Leetaree  on  Phyeioal  Geo        "         ~ ~  -      — 

SpindUr.    Size  10  x  6,  pp.  o 

lltaitTaluHu.    [Ill  Buasiau.] 
Phjtt^MtgTaplij.  Turning. 

Lehibach    der    iihologJBcheu    I'llaaiengonKrapbie.       Eiue    EiiifUluanK    in    die 

KeDBtniB  der  FQ&uzanvcreiae.  Von  Dr.  K.  Warmmg.  ZweLte  Auflagu  der  uentBohba 

AtugalfL-  UberKtKt  von  Dr.  EioU  KnoblBncli,  lionrlieitet  und  iiach  der  neutstea 

Litteratur  vervolUtindigt  von  Paul  Graebner.     Beilln:  Qebrlider  Borntraeger, 

1!H>2.     Sixe  10  x  Ui.pp.  riii.  and  14^.    I'riee  7ni. 
Utmi.  FJ.  Cieil  Engineeri  151  (1903):  292-322.  Bhind. 

Emplrioiil  Formulas  Tor  Sndiug  tlie  Maximum  DiBohargiu  iif  Bivers.     Bv  Robert 

Hauler  Rbiud. 
SM-beMbw,  F.l.  Cica  Enginun  lSi{ldO^):  46^9.  DohbIui, 

Fo  re«boio  Prot<??tioD  and  Travel  of  Beacbe«.     By  William  Tregnrtben  Dou^Ubs, 

Itrastanl  Oeolagy,  Ihdy. 

AmiHeaitJ.Bd.  16  C1!W3) :  289-298;  18(1903):  107-12G. 

The  SlicIiaQici  lE  Igueous  iDlrusioii.     liy  R.  A.  Daly. 
I   TldM.  Ann.  Sydrographie  32  (1904) :  204-209.  WtgamaiUL 

EiofluBa  Jes  Windea  and  LnftdruokB  aiif  die  GexeJtco.     Vou  6,  Wegemauu, 
VdMBOH.  Amtr  J.  Seienee  IT  (1901) ;  353-2GS.  BbimU. 

Criteua  relating  to  musire'Bolid  Volutnlo  Eruptions.     By  lerael  C.  BuBsell. 

lUudrutiont. 

AHTHBOPDaiDSBAFHT  AID  HI&TOBIDAL  OSOOBAPHT. 

Aithiopogsogrepby,  StmsUni, 

LeB  ^raodeB  Routes  dea  PeiipIcB.    Kssai  de  Geogmphie  B-wiiile.   (.'oinmunt  la  route 
aie  la  typ.'  eooiiil.     Tar  K.  DumoliuB.    Lf^a  routes  de  1* antiquity.    Taris  :  Firuiin- 
Didot  ot  l.:ie.  [wl  datfdl     Size  71  x  5,  jip,  iLi.  and  4112.     SlVijn,     Price  S.-IO/r. 
The  seoond  part  of  this  nludy  has  already  been  eulered  (vol.  xxiii.  p.  H'.i), 

OmuMrqUl— Cotton.  Dnutan, 

Utitiih  Cotton  Caltivation.  Report  to  tbe  Board  of  Trade  on  Cotton  Cuitirnliou 
in  tbe  Brilisb  Kmpire  aud  ia  Kgypt.  By  Piuf.  W.  DunatJin.  f.R.a.  London  : 
Eyre  t  t^pottiawcude,  1904.  fiize  I3|  x  S|,  pp.  iv.  and  40.  Map  and  Diagranu. 
JVion  1». 

Craim«raial— Gold.     B.S.  L,ing«ed.  G-  28  (1903):  417-427 :  27  (1904):  27-:t9.    Jnitios. 
L'Or :  8a  production,  sa  gilograpliie.  sod  riile.     Par  Octavo  Juatice, 

fcMBMclal— iBtiolBTun.     it,  Union  (?.  Word  fronae  28  (1003):  200-200.  

L«  ClA^npliie  gene'ralo  du  Petnile. 

Xlhaelog7— Anerioan  Baoe.  Zeane. 

I'ultura  do  toa  Nativoa  Aaoricaiioe:  Su  EvolueiJu  independienle,  Par  A.  II. 
Si.-ane,  (From  '  Aaalos  del  Muaeo  Nooioual,  Segunda  Epwlia,'  Tomo  i.)  Size 
ll|  X  8.  pp.  Jl.     pTtK-aied  6t|  C/ig  AiUhur. 

mitoriMl— Chines  B  TravalI*rB.  OlimTuitar, 

Let  Voyageura  Cliiuoia.  Par  £d.  CbaTannot.  Eitrsit  dea  6nidt$  MadnAle: 
Uliino  da  8ad:  Paris,  Comite'  de  I'Aaie  Frtui9aUe,  1904.  SiieT)  x  .%  pp.  21. 
Mnp.    pTt»»iittd  by  lAe  Avihi>T. 

BUtorlMl— Colonbna.  Tbaaliar, 

Cbriatupher  Columbos,  liis  Life,  bia  Worli.  bia  Remaiaa,  aa  reruakd  by  original 
Printed  and  Munusuript  Beoorda.  together  irith  an  Eiaay  on  Peter  Martyr  uf 
Anghera  and  Bnrloluui^  do  laa  Cattii,  the  Firat  Uiatorlana  of  Auiericii.  lly  J.  B. 
Thacher.  Vol.  iii.  New  York  :  U.  P.  Putnam's  Boos.  1904.  Size  II*  x  Si.  pp. 
viiLMid776.     mudraliou:    I-Ha, -.IG,. 

EUtOTiNl— Colvubna  and  TMoanelli.  AltolagnliTft. 

OriatAal   Colon  y  Pablo  del   Pozzo  Tosoanelli.     Eitudio    orilioo  del   proyeoto, 

fummlado  por  Toscaiielli  y  segnido  por  CuliSn,  p«id  arribar  al  cxtremo  Oriento  de 
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Aflia  navegando  la  via  del  Oeste.    Par  Angel  de  Altolagnirre  y  DuTale.    Madrid, 
1903.    Size  11  x  8,  pp.  x.  and  430.    Price  15«. 
Hiftorieal— Ferdinand  Oolnmlnu.    B.B.8.G.  Madrid  46  (1904) :  103-145.        BluqaM. 
El  Itinerario  de  D.  Fernando  Oldn  j  las  Relaclones  topogrifloas.    Par  D.  A. 
Blazqnez. 

BIOeSAPHT. 

OUndini  ClaTiu.  GMnu  86  (1904) :  245-246.  

G.  C.  Swart,  der  Erste  Kartograph  des  Nordena. 

The  Danish  geographer  Clandins  Clansen  Swart,  hotter  known  as  Glandina  darns, 
was  horn  in  1388. 

Delegorgue.  B.8.G.  LiUe  41  (1904):  276-278.  

Le  Tnenr  d'^l^phants. 

Adulphe  Delogorgae  travelled  extensively  in  Sonth  Africa  early  in  the  nineteenth 
century.    It  is  proposed  to  erect  a  monument  in  his  honour. 

Eein.  Deuis,  Rundichau  86  (1904) :  182-184.  tiegtr. 

Dr.  Wilhelm  Hein.    Von  Sieger.    PoHrait, 
This  explorer  of  Southern  Arabia  died  on  November  19  last 

Herder.  Deuttclt.  Bundechau  O.  26  (1904) :  327-329.  

Johann  Gottfried  Herder.     With  Portrait, 

Herder,  the  centenary  of  whose  death  was  lately  celebrated,  is  described  as  the  most 
important  forerunner  of  Bitter  in  the  field  of  comparative  geography. 

XakarofH  Ann.  Hydrographie  82  (1904) :  193-195.  Bdittt 

8.  O.  Makaroff.    Von  Dr.  G.  Schott. 

GSHBBAL. 

British  Empire— Eeonomie  resources.  Boailn. 

Imperial  Institute  of  the  United  Kingdom,  the  Colonies,  and  India.  TeohniodL 
Reports  and  Scientific  Papers.  Edited  by  W.  E.  Danstan.  With  a  Preface  by  the 
late  Sir  F.  Abel.  Bart.  London,  1903.  Size  8}  x  54,  pp.  xlviii.  378  and  286. 
Map.    Preeented  by  the  Imperial  Institute. 

Includes  a  number  of  valuable  reports  on  economic  products  of  parts  of  tho  Britidi 
Empire. 

Educational.  

Descriptive  Catalogue  (Illustrated)  of  Stereographs  designed  for  use  in  Clas%e8  and 
Libraries  of  Public  and  Private  Schools.  Compiled  by  W.  E.  Long.  New  York 
and  London,  1902.    Size  9}  x  6,  pp.  119. 

Edueational.  OoniwtU. 

A  School  Geography.  By  James  Cornwell.  Ninetieth  Edition.  With  numerous 
Revisions  and  Auditions  by  Ben  Jonson.  Edited  by  J.  Cornwell  Bound. 
London :  Simpkin  &  Co.,  1904.  Size  7^  x  5,  pp.  384.  Ifaps  and  IUutlratum§, 
Presented  by  the  Editor. 

Tho  attempt  to  bring  this  book  into  line  with  modem  conceptions  of  geography  hat 
met  with  very  pariial  success. 

Weights  and  Measures.  Hiorta  j  Pudo. 

Tratado  do  Metrologia  Universal  Novisima :  Medidas  y  pesas  de  todos  los  puebloe  de 
la  Tierra.    Por  el  Dr.  C.  del  Horta  y  Pardo.    Tercera  edicidn.    Barcelona^  1904. 
Size  9  X  6},  pp.  xiL  and  228.    Plate.    Presented  by  tlte  Author. 
A  useful  work,  giving  the  systems  of  weights  and  measures  in  use  among  all 

nations,  and  the  bases  of  comparison  between  them.    Some  old  measures  are  also 

given. 

Tear-book.  Haaek. 

Gcographen-Ealender  .  .  .  herausgegeben  von  Dr.  H.  Haack.  Zweiter  Jahr- 
gang  1904-1905.  Gotha :  J.  Perthes,  1904.  Size  6J  x  4,  pp.  xii.,  206,  and  290. 
Portrait  and  Maps. 

A  considerable  number  of  new  features  have  been  introduced  into  the  second  ianie 
of  this  useful  book,  and  improvements  have  been  made  here  and  there  in  the  parts 
remaining  tlie  same  as  in  tlie  first.  The  two  issues  reouire  to  be  kept  together  for 
purposes  of  reference,  for,  in  order  to  avoid  unduly  swelling  the  bulk,  certain  of  the 
data  in  the  former  volume  have  been  omitted.  The  new  features  include  tables  of  the 
Earth's  dimensions  in  Hussiun  measures,  lists  of  the  geographical  societies,  institutions, 
and  periodicals  of  the  world,  the  postal  and  other  tariffs  of  the  various  oountriea, 
and  so  on.    The  portrait  given  as  frontispiece  is  of  Sir  Clements  Harkham. 
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NEW  MAPS. 

Vy  X.  4.  BUrTBS,  Map  Oyraior.  B.a  J. 

EVBOPI. 

'^^C^iiA.  MiliUry  Topographioal  Dept.,  St.  Peteribnrir- 

^ittiian  Staff  Hap  of  Bulgaria.  Scale  1 : 1)6,000  or  1*9  stat  mile  to  an  incb. 
Sheets :  vi-2,  Tim-Badomir;  vi.-3,  Sofia-Orkhanio  ;  vii.-2,  Koetendil ;  Tii.-3,  Ikliti- 
^loaii-Saxnakoy.    St.  Peterabarg :  Military  Topographical  Department,  1903. 

^^CliBd  and  Wales.  Ordnance  Hwrmf, 

^^nmAJKm  BunTnr  op  Evolasd  ivd  Walm  :— Sheeii  pobliihed  by  the  Direotor- 
^hoBnX  of  the  Ofdumoe  Sozrey,  Soathampton,  from  June  1  to  30, 190i. 

lin^: — 

CTbird  edition)  in  outline,  285,  343,  U.  each  (engraved). 

CThiid  edition)  with  hills  in  brown  or  black,  253,  254,  269,  343,  U.  each  (engraved). 
I>istrict  map,  with  roads  in  colour,  Winchester :  encased,  on  paper  It.,  or  mounted 
on  linen,  Is.  Qd. 

•-iaah— Oounty  ICaps  (first  revision) :« 
Oambridgeshire,  3  s.w.  and  6  h.w.  Olouesttershire,  71  b.e.,  72  s.w.  Herefordshire, 
2  8.W.,  18  H.W.,  27  N.w.  Leioestershire,  7  n.w.,  30  n.e.,  81  s.w.,  82  s.w.,  42  n.e., 
43  8.W.  Badnorshire,  5  s.w.,  12  b.w.,  16  s.w.  Shropshire,  68  s.w.,  77  s.w.,  81  n.w. 
lomenetshire,  2  s.w.,  5  s.w.,  10  s.n.,  14  n.w.,  8.S.,  16  aE.,  19  n.e.,  8.w.,  20  n.e.,  21 
8.W.,  23  S.W.,  24  &B.,  26  N.w.,  29  n.w.,  n.e.,  39  N.w.,  40  njb.,  41  s.w.,  45  s.w.,  49  N.w.. 
53  V.W.,  54  N.W.,  65  N.w.,  88  N.w.,  89  n.w.,  n.e.    Warwiokshire,  12  s.w.    1«.  each. 

tS-ineh — County  ICapa  (first  revision) : — 

Braeknookshire,  XVIIL 13 ;  XXII.  2,3,4,0,7,8,10, 11;  XXIII.  1,5, 9, 15;  XXIV. 

1, 13, 14;  XXIX.  2,  3,  6,  7, 10,  11,  14,  15;  XXX.  1,  5,  6,  9, 10,  14 ;  XXXV.  7,  11. 

Xrronshire,  IL  11, 12,14,15,16;  111.6,9,10,13,14;  V.  1,5;  VI.  3,4,8,  12;  VII. 

:i,  2,  5,  6 ;  VIIL  9, 10, 14 ;  X.  1,  2,5, 6 ;  XIV.  3,  7,  12, 15,  16.    Herefordshire,  IX. 

14, 15;  XXXL  13,  14,  15,  16;  XXXII.  13;  XXXIII.  16;  XXXVIL  1,  2,  6,  10, 

as,  14;  XXXIX.  4, 10,11;  XLI.  7, 8, 11, 12, 13, 14, 15,16;  XLII.  5,9,  13;  XLIII. 

^;  XLV.  1,  2,  5, 13, 14, 15,  16;  XLVI.  9, 13, 14, 15, 16;  XLVII.  6,  11,  14  ;  L.  1, 

as, 4,  5,  6,  7,  8,  9,  10, 11, 12, 14,  15, 16;  LI.  1,  2,8,4,  5,  6,  7,  8, 10,  11,  13, 14, 15; 

XilL  1,4, 5  (11  ami  15),  12,  (15  and  11);  LIII.2,4,  7,  8, 11,12;  LIV.  14.    Leicester- 

iPhlre,  1. 15, 16 ;  11.7,11;  XIV.  11;  XL.  9, 13;  XLVILl,  5;  L.  13.    Linoolnshire, 

C3IIL  16;  CXXX.  11 ;  CXXXIX.  4,  5,  6,  7,  10;  CXLVL  1.  2,  5,  6,  7,  8,  10.  11, 

^_^15, 16;  CXLVm.  6,  7,  8,  12;  CL.  8;  OLL  1,2.    Badnorshire,  XXXVIIL  4; 

:.  1,  5.    Bntland,  IIL  10,  13 ;  VII.  5,  6,  9,  10 ;  IX.  2 ;  X.  8,  11 ;  XI.  1 ; 

1,  2, 8,  4,  5,  6,  7,  8,  9,  10, 11, 13, 14 ;  XIV.  1, 2 ;  XV.  1, 2,  5.    Somersetshire, 

8, 11 ;  VIL  8,  18,  14 ;  VIII.  5 ;  LXIX.  13, 16 ;  LXXVIIL  1,  2,  3,  4,  5,  6,  7,  8, 

\  11, 12, 15, 16;  LXXIX.  5,  9,  10, 11, 12, 15, 16;  LXXXVL  2,  3,  4  (5  and  9),  6, 

a  (9  and  5),  10, 11, 12, 14, 15.    Staffordshire,  LXXIL  6.    Suffolk,  XLIII.  1,  2, 3, 

5,  6,  7,  8, 11,  12, 15, 16 ;  XLIV.  1,  3,  4,  5,  8, 12,  13, 14, 15,  16 ;  XLV.  2,  4,  6,  9, 

^      :    LU.  14, 15, 16 ;  LIIL  1, 2,  5,  6,  9, 10, 13, 14 ;  LVI.  5, 15 ;  LVII.  2,  13, 14, 15 ; 

i*Vln.  1,  3,  5,  6,  9, 18, 14, 15, 16 ;  LIX.  1,  2,  8,  5,  6,  7,  9, 11,  12, 13, 14, 15 ;  LX.  5, 

5»  "^  <8  and  LXa.  5X  9, 10, 11, 12, 13, 14,  15, 16;  (LXa.  5  aud  LX.  8);  LXIX.  1, 

2»  *»  8,  9,  (15  and  16);  LXXV.  6,7, 8, 10,  U,  12, 14,  15, 16 ;  LXXVL  1.    Warwick- 

■^■^  XXX.  15.    Worcestershire,  V.  6 ;  VIII.  1 ;  XII.  8 ;  XIII.  2,  5 ;  XVI.  5,  6 ; 

•^*^X.  12;  XX.  9, 14 ;  XXIIL  13, 14, 15 ;  XXX.  1,  2,  3,  5,  6,  7,  9, 10,  11.    3«.  each. 

v***-  ^tan/ordf  London  Agent.) 

^^UiQgter  Flan  von  Kiel  nebst  der  Vororten  Hassco,  Wik,  Gkuirdcn,  EUcrbek, 
^i^iogdorf,  Neumfiblen  und  Dietrichedorf.  Scale  1 :  11,000  or  5*7  inches  to 
^  "^  mUe.    Kiel :  W.  G.  Miihlau.    Price  &)pfg. 

ASIA. 

CUnu  Xbnigl.  Preuss.  Landes-Aufnahme. 

Ksite  Ton  Ost-China.  ^alc  1  : 1,000,000  or  158  stat.  miles  to  aQ  inch.  Sheets  : 
Kiiis,  Pyong-vaog,  Soul,  Wladiwoatok.  KartograpUische  Abtbciluug  der  Konigl. 
Pnoi.     Lana^s-Aufiiahme,  1904.     1.50m.  each  iheei. 


I 


ZMtern  Aik.  Imperial  Tapo^AphioBl  InrtitnU,  St.  PeUnbair. 

Hup  of  Kutarn  AHiii,     Soato  1 : 4.000,000  or  63  etat.  milea  to  sd  inch.    3  Bhu«U. 

Bt.  FeU:nhurg;  loipt'riiil  Topographical  Imtilute,  1001.    [In  Rusaiun.j 
XuUrn  A«la,  Tandca, 

DebeniclitBkaite  von  Oaf-ABicn.     Smle  1 : 5.000.000  or  69  itat.  milea  to  %n  {neb. 

Eutworfeu  und  bc«rboitet  voii  Dr.  Karl  Fuiiokor.    VioJia& :  Artnriu  &  Co.,  IdOL 

Pfiee  1.40n>.     FreunU'd  by  the  PubUiher. 
Japan.  Japantie  Imperial  Ocological  Snrrsf. 

Topographical  Map  of  .Iiipiin.    Soalf  1:200,000  or  31   stat.  aiiha   to  an    inch. 

Shm-ta:  Kiiiomoto  and  Niichi.     T<ikyo:  Impi'tinl  Gi'i>iogii'al  Sorvpy.  190:!.     I'rg-    ' 

tented  by  tbt  Intperial  Oenlogiml  Samey  of  Japan. 

Topogrtiphioal  and  Geologioal  Mupa  of  tht'  Japam^au  Empire.     Scalu  1 :  l.OOO.OWl 

or  IS'g  aiat  roilca  ta  an  iuch.     Compiled  b;  tbi;  Imperial  Geologioal  Bnrre;  of 

Japan.     15  abueU  ciich,    Tokjo,   1302.     Prctmiled   iy  Us   Imperiai   Qaologieat 

Sanaji  of  Japan. 
Tbeae  two  maps  are  good  apeoimsnB  of  tho  eicpllent  cortograpliion]  work  now  |»o- 
dnoed  ia  Japan.  The  first  is  a  gpueral  topographical  map  of  the  Japanese  Empire, 
oarcfnlly  rodiiced  frum  largi;  enrrey  ahue^,  and  Bhoning;  reUet  by  horliiiobkl  line* 
in  broKQ,  which  are  extremtl;  clear  and  well  drawn.  It  ia  not  OTcrcrowded  with 
llHiDi^.  and  alUigHtber  nmy  b«  cuiiaiJerL'd  very  satisfaotory.  In  the  mirth-west  carnv^_ 
there  ia  an  inaet  map  of  Japan  on  tbu  souln  of  1  :  5,000.000,  showing  heights  and  dc-ptlu 
bj  colour  tiuling. 

The  Bf'Oond  miip  ahowa  the  goolt^cal  features  b;  a  carfCully selected  seriea  of  tial 
with  a  clpiir  explnnation,  and  oontaina.  as  an  inset,  an  ijjtereating  map  of  Japan,  on  ti 
aoalc  of  I :  S.000,000,  sb<iWLDg  the  diatribution  of  volcanoes.  Each  volcano  has 
unmher  on  the  map,  and  by  reference  to  an  ailjaotnt  liat  the  namt'  can  I*)  ri'adi 
foacd.  Tbu  Imperial  Otulogical  Survey  of  Japan  has  been  doing  goud  work  for  yc4 
past,  but  OS  mauy  of  their  sheets  uro  on  too  large  a  scale  for  general  roferenci',  ti 
Department  bus  done  excellent  lorvice  to  gcoTogisla  und  geogmphi 
by  pablishing  these  two  maps.  They  will  be  all  the  mori;  useful  as  the  lettering 
in  English. 
Kuicliiuia- 

Karte  des  ruasiscben  Sohutigabietea  [ 

at  31  stnt.  miles  to  an  inch.     Heransgegebi 

der  Konigl.  Preusa.    Laiideii-Anfnahuo,  '~ 
Bhantong.  Am 

Walter  Ans'  BcUcn  in  Schautung.  1902-1003,     Soale  1:1.000,000  or  IS'S  eUt. 

milea  to  an  inch.    FeUrmamu  Geograpkuclie  Mitleilaugfn,  Jahrgang  1901,  Tafel  B. 

Goiha;  Justus  Perthea,  1904,     Freimted  by  tlie  Pabliiliir. 

JlTBIOA.. 
Africa. 
Africa.    Scale  1 : 1.000,000  oi  158  shit,  miloa 

iiane.  without  bills),  North-Kiist  Mo^,ocu;    II  (I'rovidional  iaatu.'.  witliout  hills). 

Sonlb-Enst  Morofoo ;  8:i,  Ngoko.    PHrs  2..  (ueA  «/iBe(.    Soalo  I  ;  250.000  or  3'9  a'  ' 

milea  to  an  inch.     Sheets;  Northern  NiguriB  (Ptoviaioual)  01— C.  D.  G.  H.  K 

O,  P.    Pn'oe  li.  6d.  eaeh  thtet.     London:  Intcdllgonce  DiTiaiou,  Wnr  OfflcB,  1! 

FrttenUd  bg  the  Director  of  MilituTy  Opcratiimi. 

Koroeao.  Boqnevaln 

Carte  de  Maroc,  dressA  el  deaaiutfo  par  R.  de  Flotte  de  Roquevaire.      Soulo 

1 : 1,000,000  or  I5-H  stilt,  mites  to  an  incli.    4  sheeU.    Paris ;  Heury  Barr!^,  1904. 

So  many  altemtions  and  additions  have  been  mode  to  this  well-knuwu  map  i 

Horocoo,  tliat  It  would  be  more  correct  to  consider  the  present  issue  as  an  entirely  im 

map  rather  than  a  revised  edition  of  an  earlier  one.     It  has.  in  fact,  been  redrawn,  ai 

is  now  in  four  ahoets  inatcad  of  two  aa  bufure.     The  hill  work  is  printed  iu  a,  dMkef 

oolonr.    Roulea  are  shuwo  iu  red,  and  water  blue.     In  addition  to  the  principal  map^ 

there  ore  aiventeen  inaet  pinna  of  lot — 


KSnigt.  Freuss.  Landss-Anfnohiu 

•r  Halbinsel  Linu-tung.    Soale  1  :  200,000 
ron  dor  Karhigraphiache  AbCheilnng 
Priealm- 


Intelligenoe  Division,  War  OftB^ 
L  inch.    Sheets:  4  (Proviaional 


AKEBIOA, 


Surveycr-Oeneral's  Offlsa,  Ottaw 

::  slat,  miles  to  an  inch.    Moose 
revised  to  April  12.  1004:  Swift 


NEW  MAPS.  247 

Current  sheet  (50X  West  of  Third  Meridian,  reTised  to  May  2,  1904 ;  8t  Ann 
sheet  (87),  West  of  Fifth  Meridian,  Terised  to  May  19, 1904.  Ottawa:  Sarveyor- 
Oeneral's  Office,  1904.    Presented  hy  the  Surveyor-General  of  Canada, 

TatagOBia.  StefBrn. 

^efenkarto  des  Baker  Fjords  (Wettpatagonien).  Kaoh  den  Anfoahmen  and 
liOtongen  des  chileniaohen  Kanonenhoots  *^  Magallanes '*  1900,  entworfen  yon 
Dr.HansSteffen.  PeiermanneOeographieeheMiUeUungenyJtAiTgangldO^.  TafelO. 
OoUis :  Justus  Perthes,  1904.    Presented  hy  the  Publisher. 

AV8TBALIA. 

^imailind.  Cameron. 

Sketch-map  of  the  Walsh  and  Tinaroo  Mineral  Field.  Prepared  at  the  Geological 
Surrey  Office  from  the  latest  snnreys  of  the  Lands,  Railways,  and  Mines  Depart- 
ments, nnder  the  supervision  of  Walter  E.  Cameron,  b.a..  Assistant  Government 
Geologist.  Scale  1 :  126,720  or  2  stat  miles  to  an  inch.  2  sheets.  Brisbane : 
Geological  Surrey  Office,  1904.    Presented  hy  the  Queensland  Geological  Survey, 

eSHXRAL. 


VkU.  Hartleben. 

A  Hartleben's  Volks-Atlas  enthaltend  72  Earten  in  Einhundert  Kartenseitcn. 
Yierte-Auflage.  1  LieferuDg.  Vienna  and  Leipzig :  A.  Hartleben,  [1904]. 
Pries  50pf, 

This  is  the  first  part  of  the  fourth  edition  of  this  cheap  popular  atlas.  When 
Midete  it  will  consist  altogether  of  twenty  parts,  containing  seventy-two  maps  and 
ens  Bimdred  inset  plans  with  a  full  index.  The  maps  are  in  colours,  and  printed  only 
•I  one  side  of  the  paper.  The  price  for  the  complete  atlas  is  to  be  ten  marks.  This 
fnt  part  contains  the  following  maps :  No.  48,  Servia,  Bulgaria,  and  Macedonia  ; 
li^m^  Ajncrica  (north  part)  ;  71,  Persia,  Afghanistan,  and  Baluchistan  ;  12,  Atlantic 
(mo,  showing  telegraph  cables  and  tracks  of  steamers. 

VWl  Pttrie  and  Bohokalsky. 

Ksnks'  Large  General  Table  Atlas.  Edited  by  Prof.  E.  J.  Petrie  and  Colonel 
J.de  Sohokalsky.  Part  6.  St  Petersburg:  A.  F.  Marcks,  1904.  [In  Russian.] 
Pnsented  by  the  Publisher. 

This  part  contains  sheets  11^  and  12^^  of  a  general  map  of  European  Russia  on 
fliBMile  of  1 : 2,000,000 ;  maps  of  Denmark  and  Scandinavia  on  the  scale  of  1 : 1,500,000, 
Itily  on  the  scale  of  1 : 2,750,0<H),  and  Australia  and  Polynesia  on  the  scale  of 
1:S7/)00,000. 

W«U.  St.  Martin  and  Sohrader. 

AUu  Universel  de  Cieographie.  Commepc^  par  M.  Vivien  de  St.  Martin  et 
continue  par  Fr.  Schrader.  Sheet  No.  72,  Etats-Unis.  Paris  :  Librairie  Hachette 
etCie.    Priee2fr.    Presented  by  the  Publisher. 

VWl  Sohr-Berghaoi. 

Beoe  zeitgemasse  Bearbeitung  von  Sohr-Berghaus  Hand- Atlas  fiber  alio  Telle  der 

Us.  Bntworfen  und  unter  Mitwirkung  von  Otto  Herkt  herausgegebea  von  Prof. 

Br.  Alois  Blndao.    Friihcr  horausgegeben  von  F.  Handtke.    Neonte  Anflage. 

liefierang  8.    Glogau :  Carl  Flemming.    Priee  Im. 

This  part  contains  the  following  maps:  France,  sheet  3,  scale  1 : 1,500,000 ;  Spain 
MhstDgal,  scale  1 : 3,000,000 ;  South  America,  sheet  2,  scale  1 :  10,000,000. 

^^  CHARTS. 

Ml  Atlutie  and  Mediterranean.  Metaorologioal  Office, 

not  Chart   of    the    North    Atlantic     and     Mediterranean    for    July,    1904. 
Meteorological  Office.    Price  6d.    Presented  by  the  Meteorologioal  OJioe^ 


ViiMlfiatM  duurts.  United  States  Hydrographic  Office. 

Rbl  Chart   of    the    North    Atlantic    Ocean    for   June,    and  of    the    North 
.  2*  Ocean  for  July,  1904.      U.S.   Hydrographic  Office,  Washington,  D.O., 

liM.   Presented  by  the  U,S,  Hydrographic  (>ffice, 

PHOTOaBAPHS. 
MSofauBMa.  Troup. 

Vl«iji*fiye  photographs  taken   in    Cassiar,   British    Columbia,    by   Montague 
boai^  Biq.    Presented  by  Frederick  V.  Longstaff,  Esq. 


NBW   HAP& 

Tbeae  tict'lloiit  photograpbs  form  a  welcome  nJditioti  to  the  Socielf 'a  ouUoetion,  at 
Iho  Cauiai  diBtriat  of  British  GilambiQ  is  still  aalBcieDtlf  ramolo  to  be  out  of  &■ 
beaten  jtutbi  of  the  ur^ioar;  trnTellei  and  phutograpber.    Tbci  following  a  a  li*t  of  Ihr 

(1  anil  2}  Paaonma  of  Desae  flat  ;  (»)  PannRUOB  of  Thibi  rt  Creek  mine  :  (4) 
HonitOT  workiag,  Thibert  Creek :  (6,  20,  and  21)  Two  monitora  working,  Thibert 
Creek:  (lj)Thibert  Creok.lookLiigdowiiiweektoDeMeljike,'  (7) Remoriug bonldert. 
Thibert  Creek;  (B)  Home-made  boot.  Sticfcine  Eiret;  (U)  MininK  camp,  Thibert 
Oreek;  (10  aod  II)  Thibert  Creek,  e-iiioh  maDilor;  (rz)  HudaoD  Bay  wliur,Deaaa 
Lake;  (13)  Thibert  Cicek:  (14)  Deoaa  Creek;  (IS)  Mouth  of  Dease  Creek,  DeMS 
Lake;  (lli)  Thibert  Creek  miat',BbowiiigIliime;  (17)Thibert  Creekmiiie,Bfao«iiig 
workinga;  (IS)Tbib('rt  Creek  miue,  tdoo  working  monitor;  (iy)Dea«e  Sivor  Bat 
and  lake:  (22  and  24)  Interior  of  miiK',  Thibert  Creek;  (!>»)  Tal-tan  Indiana, 
Stiokine  Biver:  (2S)  Hudaou  Ba;  store  at  Glenoia,  Stickint'  Klfit. 

Tihet.  KomutaS  and  TijbikvX 

Fifty  pbolograpbe  of  Lbaaa  and  otlici  places  of  interest  in  Central  Tibet,  t&ken 
ill  19U0  iind  1901,  on  behalf  of  the  Imperial  Russian  Qeographtcal  Society,  br 
MH.  O.  NorxnuofTandO.  Tsybikoff.   Praaitedby  the  Imperial  Human  Gtographteal 

Tbrongb  the  eonrlesy  of  the  Imperial  Bussian  (Joographioal  Soeiety,  the  Social 
has  tieen  presented  with  this  moat  interesting  set  of  phntographs  of  Lhasa,  wbi« 
wore  referred  to  by  tho  President  in  his  recent  annusl  adilreaa,  and  in  a  note  in  tt 
QeoffrapMcal  Journal  foi  January  last,  whilst  a  selection  of  them  yn»  abown  i 
lantern  slides  at  the  last  meeting  of  Ihe  Society.  A  carefully  written  description  i 
tho  photographs  baa  been  furniahed  by  Kl.  QrigorielT,  which  ivlda  considerably  tu  tht 


(S)  Potala  from  the  south :  (G)  Potula  from  the  soath-soutb-wt'st :  (7)  Polala  fraoa 
"  -    att:  (8)  Potala  from  tho  north-north-east;  (9)  Fotula  from  the  weet-north- 
:  (II))A  Lhasa  atroet  during  the  Taog  Chod;  (ll)Tan-g}'e-1inK  from  tbs 


south-east;  (12)  Gab-ldan  Ganaar:  (19)  Vutog-zampa;  (14)  Bar-cholten ;  (IS) 
Chag[io-ri  from  the  Eontheast ;  (IG)  Chitg[io-ti  from  the  north-west;  (17)  Kniule- 
ling  from  the  »oath-east;  (18)  Norbullngn  from  the  eoat:  (19)  The  Ainbait'e 
yamco  from  tho  soutb-eaet:  (20)  Chja-ahi-tan ;  (21)  General  view  of  Sera  monao- 
tci;  from  the  south ;  (22)  The  principal  Hhrtnes  of  Sera  monastery  viewed  from 
tho  cast;  (23  and  24)  Pnrba-Chog  monastery  from  the  south-oaat;  (25)  Qechea- 
ritod;  (26)  Slab  of  stono  on  which  tlie  corpses  of  (he  deiid  eta  out  to  piece*  at 
Fobui-ka-ritod ;  (27)  l>e-pnug  monastery :  (2B)  De-pung  monasteryfriin  the  eaat; 
(2g)Na-chim:  (30)  Anobo:  (31  and  32)  Ki-chn  river;  (33)  Buina  of  DoDkiu--JonB 
caaUo;  (34)Yamdi>k  Tan  or  I'alti  Luke  fniiD  Kamba  La;  (83  and  36)  Yangtae 
Jong;  (37)  TaBhi-lhumpo  monastery  from  tho  south;  (38)  Taabi-lhomiio  monai- 
tery;  (39)  Yarba-ritod ;  (4U)  Ruins  of  tho  De-choii  Jung  ciutle;  (41)Gah-ldau 
moDBBtery;  (42)  Monument  erected  by  the  present  Dalai  Lama  nc«r  Oah-Idou 
monoalcry ;  (43)  Sam-yas  monaatory  from  the  aonth :  (44  and  4.5)  S^un-yaa  monas- 
tery; (4(})0hie»n  from  the  west;  (47)TibutBn  woman  near  the  Chag  La;  (48) 
Tibetan  nomcn  of  the  lower  class;  (49)  Tibetan  women  of  the  Utter  class  in 
Sunday  array  ;  (50)  Dunieslieatcd  yaks  on  pasture. 

Vagetatioo  Types.  Earsten  and  Bohaaok. 

Vegetationsbildur,  herausgej^'ebeu  von  Dr.  G.  Karsteu  und  Dr.  II.  Sohenok. 
Hells  :  6,  Mouokutylonbaume.  von  Dr.  G,  Kiirsteu  ;  7,  Btrandvegetation  Brasilieni, 
TOD  Dr.  H.  Schenck;  S,  Mcrikiiniaohe  Kakteon-,  Agnvon-  nnd  Uromeliuoecn- 
VegeUtion,  von  Prof,  Dr.  G.  Kunton  nnd  Prof,  Dr,  E.  Stahl.  Zweite  Beiho, 
Heft  1,  Epiphylen  des  Amazonusgebieles,  von  E.  Ulc.  Joua:  Qastav  Fischer, 
1903-1904.     Fiioe  4m.  mch  part. 

N3.— It  would  greatly  add  to  the  value  of  tbo  ooU»ction  of  Photo- 
graphs  vrhich  baa  been  eBtabllBhed  tn  the  Map  Boom,  if  all  the  Fellow 
of  tho  Society  who  have  taken  photographs  during  their  travola,  would 
forward  copies  o(  them  to  the  Map  Otirator,  by  whom  the;  will  ba  i 
acknowledged.  Should  the  donor  have  purchased  the  photographs,  ft  I 
will  be  useful  for  refarenoe  If  tho  name  of  the  photogTKpb«r  and  i:'~ 
KddresB  are  given. 
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WESTERN    UGANDA.* 

By  Bev.  A.  B.  FISHER. 

The  part  of  the  Uganda  Protectorate  which  I  intend  to  deal  with  in 
this  paper  is  that  district  known  as  the  Western  Province,  and  includes 
three  distinct  kingdoms,  viz.  the  kingdom  of  Banyoro  with  its  king, 
Andareya  Nziriga ;  the  kingdom  of  Toro  with  its  king,  Dandi  Easagama ; 
and  the  kingdom  of  Ankole  with  its  king,  Salemani  Eahaya.  In  earlier 
times  these  three  kingdoms  were  united  in  or  controlled  by  the  sove- 
reign of  Banyoro,  and  there  is  the  fullest  evidence  of  the  fact  that  as 
recently  as  the  reign  of  the  now  captive  King ■  Kabarega,  the  Batoro 
and  Banyankole  paid  tribute  to  the  Banyoro.  The  kings  of  Bunyoro 
numbered  thirty-five,  and  it  was  in  the  reign  of  the  ninth — King  Chwa 
— that  the  Banyankole  were  brought  under  subjection.  It  is  difficult 
to  trace  the  date  of  the  re-independence  of  this  nation,  but  we  find 
Toro  remained  united  till  the  reign  of  Kyebambi,  grandfather  of 
Kabarega.  Eyebambi  gave  Mwenge  to  one  of  his  sons,  who  afterwards 
rebelled  and  ultimately  succeeded  in  declaring  Toro  an  independent 
kingdom. 

In  considering  the  ancient  history  of  these  districts  under  survey, 
we  are  bound  to  conclude  that  the  country  was  well  known  to  the 
earliest  writers.  Homer,  in  his  map  of  Africa,  depicts  the  *'  Mountains 
of  the  Moon ;  *'  Herodotus,  in  the  fifth  century  B.C.,  mentions  the  exist- 
ence of  the  pygmies;  and  Hipparohus,  in  100  B.C.,  refers  to  the  three 
inland  lakes.  Owing  doubtless  to  the  reverence  and  veneration  with 
which  the  Nile  was  always  regarded  by  the  Egyptians,  the  more  ardent 
devotees  had  been  led  to  seek  its  source,  and  to  thus  explore  these 
central  districts.    The  comparative  exactness  with  which  the  physical 

*  Bead  at  the  Boyal  Geographical  Society,  June  18, 1904.    Map,  p.  876. 
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obardoterislios  of  the  Nile,  the  Mountains  of  the  Moon,  and  the  lakes 
were  described  leads  one  to  believe  that  this  was  the  result  of  personal 
research  rather  than  mere  tradition.  I  have  not  the  least  doubt,  judging 
from  native  testimony  met  with  on  all  sides,  that  at  one  time  there 
existed  a  great  caravan  route  extending  along  the  banks  of  the  Nile  for 
bringing  away  to  Egypt  the  African  spoils  of  ivory  and  slaves.  Is  it 
unreasonable  imagination  to  suppose  that  King  Solomon  drew  his  vast 
supplies  of  ivory  from  these  directions?  What  other  country  can 
compete  with  it  in  its  magnificent  tusks,  many  weighing  200  lbs.? 
Besides  this,  there  are  many  distinct  traces  of  influences  of  higher 
civilization,  even  among  the  crudest  of  the  tribes  living  close  to  the 
mighty  Euwenzori  mountain  range. 

In  the  extremely  delicate  and  diverse  forms  of  string  and  basket 
work  peculiar  to  the  Batoro  tribe,  one  notices  marked  similarity  to 
Egyptian  design.  Then,  again,  among  the  tribe  of  the  Bahuku  is 
another  suggestive  point :  whilst  staying  in  their  vicinity  for  a  period 
of  six  weeks,  I  made  a  strong  effort  to  collect  together  a  selection 
of  their  war-horns,  which  consist  of  minute  ivory  tusks  shaved  down 
and  scooped  out.  It  was  not  an  easy  matter  to  procure  them,  as  they 
are  regarded  as  the  heirlooms  of  the  family,  and  have  been  handed 
down  from  ancient  times.  Offering,  however,  high  and  tempting  terms 
in  the  shape  of  goats,  I  succeeded  in  procuring  six  or  seven.  I  then 
found  that  each  had  its  own  peculiar  mark :  one  resembled  most  clearly 
the  planet  Saturn,  another  the  Pleiades,  others  various  hieroglyphic 
designs.  Questioning  the  folk  as  to  the  significant  meaning  of  each, 
they  expressed  total  ignorance  beyond  that  they  were  intended  for 
ornamentation  by  their  early  fathers.  Taking  into  consideration  the 
absolute  ignorance  and  disregard  of  the  native  mind  about  the  celestial 
l>odieB,  this,  to  my  mind,  is  a  most  unaccountable  coincidence,  if  it  does 
not  illustrate  or  emphasize  the  point  now  being  dealt  with. 

Then  as  regards  government.  If  they  had  not  modelled  it  after  a 
higher  example  shown  them,  how  can  we  account  for  the  intricate  and 
highly  developed  form  of  native  administration  which  we  found  exist- 
ing in  these  parts,  and  which  the  British  Government  was  not  able 
to  improve  upon  for  these  people  ? 

There  remains  still  one  other  proof  of  an  influence  of  an  outside 
civilization,  and  that  is  in  the  religion  of  the  country.  As  among  all 
African  tribes,  the  belief  in  general  is  that  of  devil-worship.  Yet  after 
carefully  questioning  the  Batoro,  and  sifting  their  creed  down  to  its 
foundation,  it  is  seen  that  they  have  believed  in  an  all-good  and  almighty 
Creator  who  had  no  beginning  and  can  know  no  end  ;  they  also  believe 
in  the  personality  of  the  *'  king  of  darkness,"  who  sends  his  spirits  to 
tempt  men  away  from  good,  and  if  allowed  to  be  thus  drawn  away, 
they  will  ultimately  reach  his  kingdom,  from  which  there  is  no  escape. 
Death,  they  affirm,  entered  the  world  by  sin,  and  they  have  a  number 
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I  itftagetida  to  illustrate  the  fact.  The  ritualiBm  of  their  belief  savonra 
I  of  Kmitic  prftotioe,  viz.  propitiatioD  by  ofieringa  id  kiQ<],  or  tbe  flesh 
[  of  fowls,  goate,  sheep,  oxen,  whioh  muBt  all  be  white  or  without  blemiab  ; 
I  wd  human  blood.  When  first  visiting  Bunyoro  in  1895,  the  oldest 
I  inlisbitanta  of  the  country  related  to  me  how  u  white  man  and  woman 
I  lilui^  years  ago  landed  on  the  right  bank  of  Lake  Albert,  and  settled 
l-a  Bonyoro,  On  being  questioned  as  to  whether  they  referred  to  Sir 
K'&Dinel  and  Lady  Baker,  they  replied  that  they  remembered  them  well, 
)  desoribed  them  to  me.  But.  sud  they,  these  other  white  people 
1  a  long,  long  time  ago,  and  founded  their  first  dynasty.  The 
.8   that  this  man  and  his  wife  came    down    from  the   Nile,    and 
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f*'''^d  a  great  sensation,  the  people  all  flocking  round  them,  exolaim- 

"B-'*  Kintuki?"("What  isit?")    So  they  named  the  man  Eintu.    He 

**"    won  the  devotion  of  the  Banyoro  by  his  hunting  proweae,  and 

^'?    made  him  their  king.     About  1892,  a  story,  that  had  its  origin 

"""^g  the  tomb-keepers  of  a  king,  aaid  to  have  been  known  aa  Kintu, 

""^aed  such  curiosity  among  the  intelligent  Baganda  tliat  they  made 

*  "Oftrch  for.  a  book,  whioh  was  reported  had  been  buried  with  him, 

Uthotigh  this    proved    futile,  the  people  do  not  discredit    the   story, 

™*ing  the  powers  of  the  white  ants  in  their  country  to  finish  oBf 

*Tttiing   of  value.      They  still    bold    one   day    uut  of  the   seven   as 

•KiKd,  which  they  had  been  taught  by  Kintu. 

The  Batoro  tell  of  how  a  white  man  came  down   from  the  north 
uA  settled  among  them  and  reigned  over  them.     As  a  proof  of  their 
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statement,  they    will   point  to   the   eprinkliag   of  very    light    brown 
colouring  of  the  skin  of  many  of  their  numbers. 

The  predominant  and  most  striking  physical  featare  of  this  entin 
district  is,  of  course,  the  range  of  mountains  known  as  the  Uonntuoi 
of  tlie  Moon,  I  have  made  verj-  thorough  investigations  among  the 
tribes  as  to  the  possible  origin  of  the  word  "  Huwenzori,"  and 
My  found  that  speaking  of  the  mountain  as  a  whole  is  quita 
□nknown  to  them.  Each  peak  has  its  own  appellation,  and  the  nearest 
approaches  to  the  word  that  have  been  given  to  me  are  "  Rwenson," 
which  means  "  the  mountain  of  monntains,"  and  "  Rwenseri,"  meaning 
"  the  mountain  over  there "  (the  direction  referred  to).  It  is  moat 
frequently  called  Birika,  the  only  word  I  have  heard  used  for  "snow' 
among  all  the  mountain  folk.  The  Baganda  call  it  "  Qambalagala 
fnmba  bin,"  whioh  is  "  the  leaf  that  cooks  the  clouds."  This  refers 
to  their  custom  of  cooking  all  their  food  in  banana  leaves.  As  th»H 
mists  sweep  down  the  mountain -sides,  they  declare  it  is  the  i 
from  the  "  cooking- pot," 

I  fully  endorse  Sir  Harry  Johnston's  estimate  of  the  approxim 
height  of  the  highest  peak  reaching  an  altitude  of  between  20,000  ti 
l!2,0t*0  feet.  When,  with  Mt-s.  Fisher,  who  is  the  first  and  only  Ia< 
who  has  reached  Euwenzori's  ioe,  we  olimbod  to  the  point  which  6 
Harry  Johnston  arrived  at,  I  noted  that  my  glass  fell  from  llfi"  Fahr. 
to  28'  Ftthr.,  from  an  altitude  of  JOOO  feet  to  i;i,800  feet. 

From  the  base  to  the  snow-liue  is  five  days'  moat  arduous  climbing, 
and  is  attended  with  oonsiderable  danger.  Fur  the  tirst  8000  feet  one 
is  pushing  his  way  up  the  sides  of  forest -covered  ridges,  where  ferns 
of  every  variety  are  found,  from  the  male  fern  to  the  Australian  tree- 
fern.  lUaidenhair  sbrubs,  orchids,  gigantic  lobelias  of  two  distinct 
Bpeoies,  are  the  prevailing  plants.  Bird  and  insect  life  from  this  point 
apparently  ceased,  and  nothing  broke  the  unutterable  silence  save  the 
oocasional  rush  of  a  glacier  stream,  or  the  thunder  that  crashed  and 
roared  from  peak  to  peak.  Camping  space  is  very  limited.  On  four 
days  there  was  only  room  for  one  tent  to  be  pitched  in  a  very  flabby 
manner  under  protruding  rocka,  and  a  slight  deviation  from  the  narrow 
path  would  have  landed  one  some  hundreds  of  feet  below,  for  mosi 
of  the  time  we  were  travelling  along  the  top  of  a  ridge  which  rose 
as  an  eye-tooth  from  river-beds.  Beyond  this  altitude  slretohed  bamboo 
forests,  which  terminated  in  thick  morass  and  swamp,  continually  fed 
by  waterfalls  and  stFoams  flowing  from  the  face  of  a  piecipitous  rock. 
The  unpleasant  ordeal  of  plunging  through  this  for  some  hours  iu 
the  early  morning,  and  the  desperate  climb  up  the  almost  perpendicular 
rook,  will  not  soon  fade  from  our  memory.  The  next  day's  ascent  was 
over  slippery  heather  trunks  that  had  fallen  across  tree-tope ;  this 
brought  ns  to  a  swampy  valley  filled  with  4  to  5  inches  of  water  and 
soft  moss.     On  every  side  water  was  trickling  down  into  it  from  the 
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•Belting  BDowB  above.  From  this  to  the  Muljuku  glaoier  was  steep 
elimbing  througb  loose  earth  coTeiiug  look,  freati-fallen  snow,  and  over 
frozen  puddles.  We  had  to  haal  onrselTOB  up  by  means  of  ropes  over 
the  last  bare  and  hanging  rocks,  and  then  we  were  rewarded  by  a 
glorious  vision  of  the  mighty  equatorial  glacier  whioh  was  overpowering 
in  its  magnificence. 

I  My  conviction  is  that  those  of  ua  who  have  undertaken  the  task 
jbave  made  a  mistake  in  not  attacking  it  from  its  western  flanki, 
9)Qring  a  more  recent  stay  in  Mboga,  when  I  was  able  to  compare  the 
position  with  that  from  the  eastern  side,  the  whole  panorama  of  snow- 
'  s  appeared  distinctly  for  many  days.     I  believe  no  attempt  lias  yet 


1)een  made  to  approaeh  it  from  this  side,  perhaps  tor  the  reason  that 
trftvellera  have  not  made  Mboga  a  popular  field  for  exploration,  and 
those  few  who  have  passed  through  the  district  may  have  been  cheated 
from  a  view  of  the  snows  by  the  clouds  and  mists  that  hang  so  heavily 
oa  the  mountain-sides  as  a  general  rule.  The  late  Sir  Henry  Stanley 
drew  attention  to  this  ha:ty  obstacle  when  seeking  for  a  reason  for  the 

Jnlence  of  his  predeceBBorB  ou  the  subject  of  Suwenzori's  snows. 
Reaching  a  higher  point  than  the  Mbuku  glacier  from  the  right 
will  always  1>e  a  tremendous  diffioulty,  and  one  that  will  involve  the 
BSorifice  of  human  life.  Even  if  one's  porters  are  chosen  from  the  hardy 
Duratitain  folk,  the  Bakonjo — which  was  the  plan  we  adopted,  and 
ao  cnflfered  no  oases  of  death  among  our  caravan  during  those  days  of 
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intense  hanlBhi^i  and  incleacribable  oold — -we  found  the  natives  total^fl 
unfit  to  endure  the  climatic  changea  for  any  protracted  period,  whiokl 
must  be  involved  if  a  higher  point  than  that  already  reached  is  to  tiM 
attained.  My  conviction  ib  that  the  left-hand  route  would  be  IflHv 
circuitoiie,  and  would  bring  one  in  closer  touch  with  the  highest  pealo,,  m 

The  whole  of  Toro  has  been  subjected  to  tremendous  volcanic  action.  ' 
A  chain  of  extinct  volcanoes  extends  from  north  to  south,  and  these 
point  to  a  very  remote  period  of  activity;  in  the  craters  of  several  are 
to  be  seen  lakes,  and  dense  vegetation  growing  up  the  sides.  The  people 
of  the  country  have  no  knowledge  of  the  true  nature  of  theee  hills, 
tradition  has  Buffered,  tike  all  thoir  ancient  history,  from  having  nothing 
beyond  verbal  channels.  They  will  tell  you  that  theee  craters  a 
dwelling-places  of  the  witches  or  evil  spirits.  "Kaitabaloga,"  whiok 
means  "  that  which  kills  the  wilches,"  is  the  name  given  lo  them,  antl 
whenever  a  witch  had  been  ftund,  ahe  was  thrown  into  these  crater^ 
whence  they  were  snj)poaed  to  have  come.  The  evil  spirits  are  reputef 
to  have  swallowed  up  men  and  cattle  ;  whether  or  no  this  is  a  cuntortioi 
of  the  actual  truth  or  pure  legend,  it  is  impossible  to  Bay.  A  tribe  calle^ 
Bacbwe?.)  is  said  to  have  inhabited  Toro  in  early  times,  and  to  havf 
suddenly  and  entirely  disappeared,  and  it  is  a.  curious  fact  thftt  tli<| 
word  used  for  evil  spirits  is  "  Bachwezi,"  and  although  the  people  do  a^ 
seem  to  associate  the  trilir  UaohwezJ,  as  they  do  the  evil  spirits,  wil4 
those  craters,  one  is  inclined  to  ijueation  whether  there  is  not  here  ■ 
clue  to  the  destructive  forces  which  must  once  have  swept  away  ftU 
form  of  life. 

On  account  of  Ruwenzori,  Toro  stands  pre-eminently  unique  a| 
regards  the  water  system  and  supply  when  compared  with  othfll 
districts.  An  old  Arab  historian  named  El  Makrisi  went  so  far  as  to 
declare  that  the  four  rivers  Gihon,  .Sihoo,  Euphrates,  and  the  Nile 
had  a,  common  origin  in  these  mountains,  whioh  were  in  the  region  ol 
Paradise.  I  can  only  say,  from  my  experience  of  six  years'  life  is 
Paradise,  that  the  Garden  of  Eden  must  have  sadly  deteriorated,  and 
there  is  little  left  beyond  morasees  and  elephant  grass  of  gigantitt 
growth  that  would  be  more  in  keeping  with  the  mammoth  epoch. 

I,  however,  agree  with  him  in  attributing  the  source  of  the  Nile  t 
theBe  snow  mountains.  From  the  glaciers  descend  innumerable  streamflf' 
whioh  grow  into  wild  cataracts  that,  tumbling  down  over  rocks  and  ~ 
boulders,  reach  the  plains,  and,  passing  through  the  country  as  clear 
orystal  streams,  empty  themselves  into  the  lakes.  But  in  addition  to 
this  sup]>ly,  the  mountains  attract  all  the  rain-clouds;  the  force  of 
gravitation  is  so  great  that  with  a  mighty  roar  the  winds  from  all 
the  four  quarters  will,  aB  it  were,  rush  together,  and  then  sweep  on  to 
the  mountains,  where,  smashing  up  with  a  tremendous  concussion,  they  _ 
will  rebound  and  pour  down  their  fury  on  the  country  of  Toro.  Thi 
occurs  more  or  less  for  nine  months  out  of  the  twelve.     Bunyoro,  on  t! 
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ither  hand,  oSers  sharp  contrast ;  tlio  whole  district  i§  a  stretch,  of  oone- 
jliaped  hille,  occasionally  relieved  by  a  saddle-back,  and  containa  part 
of  that  ourioua  rift-valley  culled  by  Einin  Pasha  "the  ribbon."  Thia 
billy  coodition  has  a  deteriorating  e£feot  on  the  water-supply.  The 
Match,  and  continae  till  the  end  of  May;  then  followa 
three  luonibs'  dry  season.  The  raios  aociiranlate  at  the  base  of  Iheso 
hille,  and  are  thwarted  in  their  effort  to  form  a  ohiinoel,  owing  to  tbe 
barrier  offeretl  by  the  rapid-growing  vegetation.  Being  thus  checked, 
ithe  water  expands,  and,  with  the  alluvial  deposits  washed  down,  settles 
■itoelf  into  stagnant  swampa,  through  which  the  earlier  traveller  had  to 
-wade,  the  natlvos  nr.l  consid.-ri.ig  bri.lg^N  e^^K-uliiil, 


Tbe  diattiot  of  Hiigoma  in  liiinyoro  was  until  1H*J5  conaidered  a 
deme  forest  extending  to  the  Albert  lake;  but  during  a  short  visit  to 
the  district,  I  proved  by  entering  it,  that  it  was  only  a  crescent-shaped 
belt  about  2  miles  deep,  with  iu  ends  resting  on  the  lake  and  nestling 
in  a  well- protected  valley.  It  contains  excellent  timber,  and  rubber 
TinM  of  an  inferior  [quality. 

I  mnst  not  overlook  that  splendid  river  known  as  tho  Semliki,  whioh 
unites  the  Albert  Edward  and  Albert  lakts.  It  lies  on  the  western  side 
of  Rnwenzori,  and  is  in  close  proximity  lo  the  great  Congo  forest. 
There  is  no  reason  why  this  should  not  be  utilised  as  a  waterway  for 
floating  down  the  heavy  timber  and  the  quantities  of  rubber  from  tie 
forest,  which  is  at  present  untouched.  With  the  exception  of  a 
oataraot  about  the  middle  of  its  cooTEe,  there  is  nothing  to  check  its 
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cargo  reaching  the  Albert  lake,  where  the  lake  eteamerB  could  take  it  onJ 
The  rapidity  of  its  flow  prevents  sud  from  aocnmulatiDg.  If  Ihe  bounds^ 
of  tbe  British  and  Belgian  territory  is  yot  awaiting  demaroation,  £ 
would  strongly  orge  the  importance  of  holding  the  monopoly  of  tbiu 
central  African  waterway.  ' 

Obserring  the  flat  levelness  of  the  Semliki  plain,  and  the  ridges  of 
hills  and  rocks  that  enclose  it,  one  would  be  led  to  snppose  that  the 
Albert  lake  once  covered  a  much  larger  stretch  of  land ;  the  cataraot 
of  the  Semliki  river,  above  referred  (o,  might  have  marked  its  soathem 
boundary,  if  it  did  not  actually  extend  to  and  j^jiuup  the  Alliert  Ed  ward 
lake.  The  country  from  Eusaiga  to  the  plain  is  rather  remark-^ 
able.  On  reaching  Busaiga  from  Toro,  the  land  suddenly  drops  sonM; 
.iOO  feet,  and  what  appears  to  be  a  vast  plain  extends  for  a  distance  o^ 
some  15  miles.  Ondtscendiug  lo  it,  however,  it  ia  found  to  be  a  slightly') 
undulating  platean  with  long  intercepted  parallel  strata  of  rook,  whioh, 
have  the  appearance  of  railway  embankmetita.  The  soil  is  very  sandy,' 
and  sprinkled  with  quantities  of  small  shells  such  as  are  found  <at 
the  lake-shores.  To  reach  the  Semliki  plain,  one  has  to  again  abmptlyi 
descend  another  400  feet. 

The  natural  resources  of  the  districts  are  partially  or  entirely) 
undeveloped,  Ankole  might  be  called  the  ranchland  of  the  Uganda 
Protectorate.  There  extends  mile  after  mile  of  the  richest  paslnre,  and 
the  cattle  are  exceptionally  fine.  They  consist  of  the  long-horned  and 
hump  species,  and  the  cows  give  a  particularly  rich  milk  ;  the  goats  and 
sheep  esoel  those  of  other  districts,  and  are  very  numerous.  The 
Batoto  and  Ban^'oro  have  neglected  the  cultivation  of  their  country.. 
They  certainly  are  not  epicureans,  and  are  quite  content  to  feed  on  a, 
small  millet  called  "bura"  year  in  and  year  out,  as  it  grows  with  very^ 
little  expenditure  of  toil,  although  it  contains  practically  no  nutritlvd 
quality.  The  soil  is  particularly  rich,  but  the  excessive  waterfall  in 
Toro,  and  the  intense  strength  of  the  sun,  have  the  effect  of  forcing 
everything  to  exaggeration,  and  robbing  all  vegetation  of  the  more 
delicate  touches  of  nature  in  regard  to  general  growth,  colouring,  and 
flavour.  Almost  anything  planted  will  grow,  and,  the  year  having  only 
one  season,  a  constant  crop  of  fruit,  vegetables,  and  flowers  can  h-"- 
obtained.  In  Toro  strawberries  can  be  had  for  nine  months  out  of  tl 
twelve,  and  green  peas,  cauliflowers,  potatoes,  beans,  marrows,  etc., 
the  year  round.  This  should  be  the  colony  for  vegetarians,  for  whilaj 
you  can  have  fifteen  different  vegetables  served  up  at  one  meal,  as  tayi 
cook  has  often  treated  me  to,  there  is  little  temptation  to  have  reooarad 
to  the  tasteless  chicken  or  the  no t-too- tender  goat's  meat.  j 

On  the  slopes  of  Kuwenzori,  tea  could  be  most  STiccessfuUy  grown  fj 
the  ooflee  is  of  exceptionally  fine  flavour,  and  the  marshy  character  of: 
the  country  should  make  it  valuable  for  rice-fields.  In  the  Semliki'i 
plain,  which  at  present  U  one  vast  stretch  of  wast«  land,  I  have  mttth 
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with  apeoimens  of  ootton   wfaiofa   is   luuoh  Buperior   to  othar  UbSh 
prodnced  in  the  I'roteotorate.     The  present  hindranoe  to  ft^fre^T^r^ 
industries  is  the  difficulty  of  transpoTt,     As  the  native  ia  at  present 
compelled  to  carry  hiB  goods  a  distance  of  179  miles  into  Uganda  if  he 
wants  to  find  a  purchaser,  there  is  little  to  euoourage  the  people  to 
irork  the  laad  beyond  profidiug  for  their  own  needs. 

Th©  rubber  industry  ia  absolutely  nntouohed,  and  in  all  the  forests 
of  these  provinces  there  is  a  considera\)le  quantity.  The  whole  oovintry 
Innst  at  one  time  have  been  more  thickly  wooded  than  at  present.  In 
It  district  where  the  traveller  meets  with  a  number  of  large  shady  trees, 
•bambas  are  to  be  found,  and  depend  upon  it,  if  you  question  the 
tldeat  inhabitant  as  to  how  tho  trees  came  there,  the  answer  will  be 
"TwBgalonda,"  that  in,  "we  selected  them" — referring  to  the  period 
'hen  the  district  was  covered  with  forest,  and,  in  search  of  new  and  rich 
)il  for  tbeir  crops,  they  had  gradually  felled  down  superfluous  trees. 
The  fact  is  that  isolated  trees  do  not  exist,  becaase  they  have  been 
tinabie  to  resist  the  annual  grass  fires,  and  even  where  they  did  manage 
to  grow  to  maturity,  they  were  then  swept  down  by  the  hurrioanes. 
The  flowers  have  suffered  in  the  same  manner,  whioh  acoonnts  for  the 
marked  scarcity  in  the  country. 

As  regards  the  mineral  wealth,  the  recent  syndicate  is  said  to  have 
found  nothing  of  workable  value,  but  I  cannot  refrain  from  expressing 
ftn  opinion  that  the  river-beds,  which  are  the  tracks  of  the  swift  glacial 
streams,  might  well  repay  a  prospector.  They  lie  off  the  route  taken 
by  those  who  travelled  throagh  the  country  for  this  purpose.  ■ 

The  reason  one  never  comes  across  old  and  well-foitifieil  cities,  as  in  | 
liigeria,  is  that  the  custom  has  prevailed  among  all  the  tribes  of  the 
Froteotorate  to  change  the  capital  with  each  snoceeding  king,  and  even 
be  may  change  it  again  if  the  fit  seizes  him  to  move  on.  As  all  their 
tmildings  were  composed  of  reeds  and  thatch,  and  their  fences  of  rashes, 
there  was  no  durable  substance  in  their  towns.  Thus  it  is  there  remains 
lothing  to  denote  the  sites  of  their  ancient  capitals,  beyond  a  few 
cooking-stones  or  slabs  which  had  been  used  for  grinding  np  their  millet. 

Animal  life,  bird  life,  and  ineeot  life  abound  in  the  Western  Province, 
flspecially  in  the  Semliki  valley.  I  have  seen  six  specimens  of  antelope 
in  the  Mboga  district.  Elephants  perambulate  in  herds  of  fifty  to  one 
Jhiindred  and  fifty ;  each  herd  has  its  advance  and  rear  guards,  which 
Jonnd  the  alarm  on  the  approach  of  an  enemy.  Leopards  and  lions  are 
nnmerons;  the  former  only  trouble  the  inhabitants.  In  Torn  large 
•pecimens  are  found ;  one  of  those  I  shot  in  that  district  measured  il  feet 
^m  the  tail-tip  to  the  nose.  In  qtiest  of  a  specimen  of  the  okapi,  I  was 
always  met  with  the  reply  that  they  were  such  fierce  creatures  that 
iptnre  was  impossible.  However,  I  have  no  doubt  we  shall  soon 
procure  a  living  specimen,  and  thus  learn  more  definite  information 
tbout  its  traits. 
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The  district  oootaiiia  a  beter<:>getieoua  collection  of  tribep,  each  witlt  I 
its  distiDgniBhiag  TeatuFe  and  castoms.     The  Banyoro  are  the  parent  ' 
Btook  of  the  Baganda,  Batoro,  and  the  Bairu  of  Ankole.     The  Baganda 
appear  to  be  the  earliest  offshoot,  then  the  Bairu,  and  finally  the  Batoro 
in.  the  reign  of  Eyebambi,      The   raoe    has   deteriorated   owing   to  a 
virulent  form  of  syphilis  intrmlnced  by  traders  and  Arabs,  who  have 
oome  down  in  large  nnmliers  from  the  Nile.     Natnrally,  they  poeeefsed 
strong  warlike  instinote,  but  these  have  been  crushed  by  Ihe  snperiority 
of  their  near  neighbours  the  Bagauda.     Meutal  freedom  has  b«on  denied 
them  by  the  predominant  power  of  the  devi!  priestcraft.     In  Uganda 
the  priests  always  interpreted  along  tbn  line  of  popular  opinion,  but  in 
Bunyoro  they  had  adopted  the  opposite  plan,  whioh  had  the  effect  of  . 
crushing  independent  thought  and  action. 

The  priests  alone  were  allowed  to  consult  with  the  groat  devil,  anJ 
that   through   his  angels,  who   nnmhered   ten — Nyabazana,  Kyoin>'b^>4 
Kagolo,  Mutindwa,  Ndaura,   Ebona,  Mugenye,   Mukasa,  Lnhanga,  anil 
Namntali.    The  angels  would  refuHe  to  respond  unless  lUe  priest  donned  1 
the  orown  that  was  peculiar  to  that  particular  deity.     The  demands  a 
their   belief   were    fourfold — human  sacrifice,  branding,  cutting  willt| 
sharp  knives,  and  the  extraction  of  the  teoth  in  the  lower  jaw— 
these  were  practised  on  every  occasion  of  family  or  community  tionbl*  i 
or  sickness.    A  child  was  once  brought  to  me  with  a  deep  wound  in  her 
forehead,  caused  by  the  mother  shooting  a  blunt  arrow  at  the  child's 
head,  that  she  might  draw  the  blood  and  relievo  the  pain  by  thas 
expelling  the  evil  spirit. 

The  Batovo  have  become  mnch  influenced  by  the  physical  oonditiontfl 
of  their  adopted  country,  as  is  the  case  with  all  the  tribes  met  with  ii 
the  region  of  the  monntains.     Shut  in  by  the  great  mountain  barrier 
and  lying  off  the  caravan  routes,  the  people  have  become  insular  and 
their  minds  cramped.     The  terrible  demands  of  the  ritualism  of  their 
belief,  namely,  cupping,  which  was  practised  from  infancy  and  continued  J 
to  old    age,  have  seriously  sapped  the    life  of  the  nation,  and  taken.'l 
from  the  people  thp  power  and  muscular  energy  to  master  their  very! 
assertive  and  productive  soil.     The  consequence  is  that  the  country  ia 
very  nnkempt,  and  they  own  it  rnlee  them.     But  being  convinced,  does 
not  determine  them  to  readjust  things.     Then,  again,  the  air  ia  charged 
with  so  mnch  electricity  on  account  of  constaut  thunderstorms,  that  thia  J 
has  had  the  effect  of  numbing  the  mental  vigour  and  will-power  of  thftl 
people.      If  in    modern  warfare  the   bombarding   of  the  enemy  with  A 
heavy  artillery  is  supposed  to  have  an  unnerving  result  on  the  will  and 
orushing  the  spirit,  so  the  artillery  of  the  elements  of  Toro,  so  admirably 
described  by  Sir  Harry   .Tohnston,    undoubtedly  has  a   corresponding 
influence  on  its  inhabitants. 

They  have,  on  the  other  hand,  strong  imitative  instincts,  whioKl 
render  them  apt  pupils.    Their  features  are  decidedly  superior  to  thl 
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[nviinary  African.  The  negro  type  of  feature  is  a  rarity,  and  inatead 
I  one  finds  well-formed  noaes  and  thin  Hps,  while  the  hands  and  feet 
I  tre  delicately  formed  except  when  deformed  by  disease,  which  in  very 
I  prevalent  in  the  form  of  syphilitio  and  other  skin-dieeEtses,  resultant  on 
1  the  low  moral  tone  of  the  tribe.  They  have  discovered  the  properties 
I  of  the  boiling  enlphur  Bprings  for  medicinal  purposes,  and  conBtructed 
I  small  canals  to  carry  off  the  water  in  order  that  it  might  sufficiently 
L  eool  to  enable  them  to  uae  it  for  bathing.  At  a  time  of  emall-pos  Boare 
I  in  Toro,  I  found  that  the  people  had  a  method  of  vaccination,  which  they 
LttcpUined  was  peculiar  to  their  tribe,  and  known  only  to  them.    The 


Batoro,  like  their  neighbours   the  llanyoro  and  Banyaukole.  practised 
Iplood-brotherhood . 

The  natnral  inhabitants  of  Toro  were  the  Bakonjo,  who  were  driven 
into  the  mountains  by  their  invaders.  They  have  gradually  become 
physically  suited  to  their  new  mode  of  life.  One  is  struck  by  the 
mnBcularsuperiority  of  this  race.  The  men  are  the  mountain  huntsmen, 
■nd  they  go  off  on  long  expeditions  in  search  of  the  hyrax  or  cony. 
These  small  creatures  must  be  almost  blind  and  devoid  of  instinct. 
They  burrow  in  the  rooks  and  live  together  in  large  communities;  their 
Wptors  will  be  at  the  entrance  to  the  hole,  and  as  one  after  another  pops 
rat  ita  head,  it  is  struck  down  and  carried  off,  but,  apparently  poBsessing 
BO  means  of  communication  between  themselves,  no  warning  is  given  to 
tiie  others,  bo  they  continue  coming  out  in  single  file,  until  sometimes 
,tho  whole  family  is  amiihilated  by  these  Bakonjo.    The  people  adopt  no 
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olothiog,  except  in  Bome  oaaes  a  few  skins  of  the  byrax  sewn  together, 
or  oollobus  monkey-skins  are  worn  across  the  shoulder.  Vet  they  seem 
quite  inured  to  the  cold  that  sweeps  down  from  the  snows  at  night. 
They  will  sleep  in  the  open  with  no  covering  or  shelter,  the  scanty 
vegetation  affording  no  material  for  the  erection  of  grass  booths. 
Carrying  wisps  of  lighted  grass  inside  a  sheath  of  bark,  as  night  falls, 
they  will  kindle  a  fire  and  squat  round  in  a  circle  with  arms  iaterlacedi 
and  thus  sleep.  Unlike  the  Batoro,  they  A<  >  not  build  their  devil  temploa 
in  their  courtyards,  but  in  the  forests,  or  wherever  their  most  abamlant 
spoil  promises  to  be.  I  have  noticed  that  among  the  people  who 
are  dependent  on  a  particular  craft  for  a  livelihood,  their  religion 
extends  to  it,  and  not  beyond.  The  fiaherfolk  round  Lake  Albert,  for 
instance,  will  do  nothiag  to  offend  the  spirit,  for  fear  of  misfortune  in 
their  fishing,  and  practically  the  same  idea  sums  up  the  whole  belief  of 
the  Bakonjo.  They  live  on  a  species  of  arum  plant,  snakes,  and  ra4a 
when  less  fortunate  in  their  hunting.  On  one  occasion  a  Mukonjo  came 
to  my  honse  and  offered  to  clear  off  the  rats  that  had  become  more 
numerous  than  pleasant,  and  in  a  very  short  time  he  had  replenished 
iia  larder  considerably. 

In  Ankole  two  distinct  tribes  exist — the  Babima,  or  herdsmen,  who 
ftr6  the  invaders  of  the  country,  and  the  Bairn,  the  natural  inhabitants 
and  peasant  class,  who  were  given  this  name,  meaning  slave,  by  the 
Bahima.  These  folk  are  exceediugly  suspicious  of  the  Batoro,  and 
resent  any  friendly  overtures  from  them,  such  as  have  been  made 
recently  between  the  Batoro  and  the  Banyoro.  Their  women  have  been 
kept  in  absolute  seclusion,  and  are  bound  to  cover  their  faces  if  they 
venture  outeide  the  boundaries  of  their  hut,  as  is  the  custom  ia 
Mohammedan  lands.  This  is  peculiar  to  the  Bahima,  and  points  to  the 
fact  that  the  people  must  have  migrated  from  northern  districts.  Their 
pronounced  Nilotic  features  also  bear  this  out.  Doubtless  they  travelled 
down  from  the  Nile  in  time  of  famine,  and,  coming  across  this  excellent 
grazing-land,  settled  down  with  their  cattle. 

On  the  western  side  of  Riiwenzori  are  a  number  of  tribes  varying 
considerably  in  number.  One  of  the  largest  is  the  Balega  tribe,  tliat 
dwells  on  the  western  shores  of  Lake  Albert,  and  extemls  back  to 
Belgian  territory.  Their  sole  adornment  consists  of  beads  and  wire 
twisted  round  their  ankles  and  wrists.  The  chiefs  will  sometimes  wear 
a  oowhide.  They  recognize  no  ruling  power,  and  have  no  king  or 
leader.  Each  man  is  practically  king  of  his  own  household,  and,  being 
an  exceedingly  prolific  race  and  polygamy  the  practice,  he  often  has  ^■ 
family  of  eighty  to  one  hundred  to  ooutrol.  The  custom  is  for  tha 
whole  family  to  live  together  in  one  house,  so  these  reach  quite  big 
dimensions,  and  are  constantly  being  added  to  in  order  to  hold  the  ever- 
increasing  inmates.  They  worship  evil  spirits,  but  the  women  aredebarred 
from  holding  any  belief,  or  taking  a  share  in  the  religious  exercises. 
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To  the  soiitli  of  the  Balega  is  the  Babira  tribe,  who  practise  the 
(ke  oostoms  as  the  Balega.  The  women  pleroe  the  upper  lip,  and 
mt  disofl  of  wood  Taryiug  in  size  from  a  mere  thorn  to  a  pieoe 
nmbling  a  five-Bhilling  coin,  aocording  to  the  rank  of  the  woman. 

The  Bahnku,  who  live  in  the  forests  that  etrotoh  along  the  Semliki 
UD,  are  a  strong  and  sturdy  tribe.  They  allow  their  hair  to  grow 
I  tbe  shoulder,  and  twist  it  into  streaks  or  taesels  by  means  of  goat's 
iL    The  marriage  custom  is  fur  the  women  to  ba  given  in  exchange 


^mother,  or  goats,  when  this  is  not  possible.  They  still  indulge  in 
'^Uubalism  among  themBelvos.  The  smallest  oSbnce  is  the  call  to 
''Ba,ftnd  the  scene  of  bloodehed  is  quickly  cleared  of  its  fallen  warriors. 
"*J'  seldom  honour  their  dead  with  burial,  which  the  upper  class  will 
Viys  allow  to  their  goats  and  sheep,  but  the  corpses  are  sold  for  one 
Bore  goats  to  anotber  family. 

The  Bamhuba  live  on  the  fringe  of  the  great  Congo  forest.     They 
luy  in  height  from  4  to5feet.     Their  cultivation  is  ejoeedingly  crude 
are  felted,  and  Indian  com,  beans,  and  sweet  potatoes  are  sown 
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TOand  the  roots,  Thoy  will  not  eat  hnmaa  flesh,  except  that  killed  in 
warfare.  Polygamy  exists  among  them,  bnt  eaoh  wife  has  her  own 
houee  and  servants.  They  build  their  devil  temples  among  the  long 
grass :  only  the  old  women  are  allowed  to  visit  them  witli  their  offerings 
besides  the  men,  who  blow  a  horn  to  acquaint  their  wives  with  the  time 
of  their  offering.  They  bary  their  dead  in  a  eitting  posture,  with  the 
handti  folded  across  the  chest ;  for  six  days  the  bead  is  left  nabnried, 
BO  that  the  friends  might  gather  round  and  mourn  over  the  dead.  After 
that  period  the  burial  is  completed,  and  the  grave  kept  well  swept 
until  arrangements  are  made  for  the  household  to  move  elsewhere. 

The  Rfttwft  or  pigmy  tribe  are  their  ueighbourti,  and  are  the  para- 
sites of  the  trilies  living  round.  From  all  the  information  I  could 
gather  during  my  visit  of  six  weeks  in  Mfaoga  district  of  the  forests 
and  from  personal  intercourse  with  them,  I  should  say  they 
numerous  tribe  ;  tliey  have  suffered  terribly  from  famine  and  amall-pox 
in  recent  years.  They  do  not  cultivate,  but  live  on  hunting  spoils  and 
plunder.  An  elephant  is  the  biggest  bag  and  the  tusks  are  exchanged 
with  the  Baamba  for  bananas,  who  use  them  for  trading,  or  with  th« 
Bahuku,  who  convert  the  small  ones  into  war-horua.  The  dilboulty  of 
procuring  a  good  t^peoimen  of  the  okapi  is  no  doubt  owing  to  the  crea- 
ture's well-nigh  extinction  at  the  bands  of  these  spirited  tittle  hunters. 
The  constant  call  for  self-defence  against  their  stronger  and  sometimea 
pbiDilereil  neighbours  has  made  them  a  fearful  and  vindictive  littl© 
folk.  The  semi-obscurity  of  the  forest  doubtless  has  resulted  in  their 
Blunted  growth.  Their  bodies  are  covered  with  an  almost  imperoeptible 
down,  which  grows  on  the  arms  in  the  same  direction  as  on  the  monkeys 
—that  is,  it  meets  towards  the  elbows.  As  they  always  sit  with  arms 
clasped  round  the  neck,  the  constant  rains  falling  off  the  trees  might 
accoimt  for  this.  As  regards  mental  calibre,  I  should  say  they  are 
much  in  advance  of  the  tribes  living  outside  the  forest.  It  may  be,  that, 
being  continually  on  their  guard  against  the  wild  animals  that  infest 
the  forest,  their  minds  have  beaome  more  alert  and  active.  Certain  it 
is  tbitt  they  show  a  quickness  for  learning,  and  I  have  noticed  that, 
while  seeking  to  instruct  a  mixed  class  representing  five  different  tribes, 
the  pigmy  will  grasp  an  idea  more  readily  and  correctly  than  his  com- 
petitors. If  we  are  to  look  to  him  physically  for  Darwin's  missing  link, 
we  cannot  di)  so  psychologically. 

In  conclusion,  I  would  say  that  what  forced  itself  on  me  while 
living  among  these  people  of  the  western  province  is  that  deterloratioQ 
is  naturally  stamped  everywhere,  or,  if  we  must  admit  evolution,  it 
must  bo  the  evolution  of  evil  Whether  we  speak  of  the  general 
features  of  the  country,  or  the  spiritual,  meutal,  and  physical  oha- 
raoteristics  of  the  people  in  their  natural  condition,  demoraliiiation  is 
the  outstanding  feature.  But  there  are  tremendous  political,  oommer- 
cial,  soientifio,  and  psychical  possibilities  if  we,  as  Britishers  of  the 


i 


W£ST£RN  UGANDA— DISCUSSION.  263 

Pioteotorate,  are  willing  to  direct  our  interests  in  not  only  this  western 
^▼inoe,  but  Uganda  as  a  whole. 

The  Uganda  railway  has  oost  the  British  Government  £7,000,000 
toooiiBtraet.  What  return  have  we  got  to  justify  this  great  outlay? 
We  have,  in  the  words  of  Lord  Bosebery,  *'  pegged  out  a  olaim  for 
fttority."  We  are  effectually  able  to  control  the  headwaters  of  the 
fib,  which  is  the  life  of  Egypt.  The  slave  trade  has  received  its 
iiith-blowy  and  the  warships  which  looked  after  the  slavers  on  the 
iMt  Coast  can  now  be  used  elsewhere.  The  cruelties  of  human 
fOfteiage  have  disappeared,  and  inter-tribal  wars  have  ceased.  The 
■immaries  haye  been  able  to  carry  on  their  good  work  in  peace ; 
thmiands  of  the  natives  have  become  Ohristians,  and  under  the  present 
•lightened  policy  of  our  able  and  kindly  £[igh  Commissioner,  Colonel 
Bijee  Sadler,  c.b.,  education  is  encouraged  and  industries  fostered.  In 
ikortjthe  Uganda  Protectorate  is  like  a  spring  day,  everything  bursting 
into  life. 

The  implicit  trust  and  confidence  which  the  inhabitants  have  in 
OoloDel  Hayes  Sadler  and  his  able  Deputy-Commissioner,  Mr.  George 
^niaon,  G.%,  have  increased  their  loyalty  to  our  nation,  and  have  inclined 
^^  to  settle  down  to  the  development  of  their  country,  so  that  we 
^J  look,  in  the  near  future,  for  a  very  large  increase  in  the  export  of 
^66  and  cotton  from  the  l^rotectorate. 

The  Uganda  Protectorate  is,  in  my  opinion,  the  greatest  asset  of 
<Kff  nation  in  all  East  Africa.  The  inhabitants  are  to  a  great  extent 
Christian,  exceedingly  intelligent,  progressive,  and  most  loyal — facts 
which  will  always  secure  the  peace,  not  only  of  the  Protectorate,  but 
•l>o  of  the  surrounding  territory. 


Before  the  reading  of  the  paper,  the  Pbesident  said:  I  have  pleasure  in 
^^^ocing  to  the  meeting  one  of  those  pioneer  missionaries,  Mr.  Fisher,  who  for 
^  last  fifty  years  have  done  so  much  for  the  exploration  of  Africa.  He  will  give 
y^  in  aocoant  of  his  experience  in  Western  Uganda,  which  I  feel  quite  sure 
^  be  extremely  interesting  and  valuable.    I  now  call  upon  Mr.  Fisher  to  address 

After  the  reading  of  the  paper — 

Hr.  J.  F.  Gm^NiNGHAM :  I  fear  1  have  very  little  to  say,  except  to  give 
^^pVttiicm  to  what  all  of  us  feel— our  gratification  at  the  interesting  address 
^^  have  heard.  Most  of  you,  perhaps,  think  that  it  is  quite  easy  to  write 
^"Voal  matter  regarding  Uganda  and  the  territories  adjoining.  But  I  think 
yon  vould  alter  that  opinion  if  you  tried  it.  No  Society  knows  better  than  you 
Imht  loany  able  men  have  visited  that  district,  and  how  thoroughly  they  have 
^Mbed  it.  I  might  mention  General  Lugard,  Sir  Harry  Johnston,  Mr.  Moore, 
^j<^  Powell-Cotton,  and  Mr.  Grogan — ^all  of  them  very  careful  observers  and 
^^Bdrable  descriptive  writers.  Wiiere  these  men  have  travelled  and  described,  it 
^ sot  an  easy  matter  to  pick  up  new  information,  and  yet  Mr.  Fisher  has  managed 
togst  a  great  amount  of  original  information  together.  I  think  I  know  why.  Mr. 
bher  is  known  locally  as  a  very  expert  linguist;  he  knows  several  native 
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languageB,  and  he  has  lived  in  close  personal  relations  with  the  tribes  he  haa 
described.  It  is  to  that,  I  think,  we  owe  the  essence  of  the  interesting  disooorae  to 
which  we  have  listened.  There  are  certain  subjects-^botany,  for  instance — ^that  ihe 
ordinary  traveller  may  describe.  Botany  has  no  secrets;  its  history  is  written 
on  the  leaves  and  stems  of  every  plant.  The  same  may  be  said  of  geology  to  a 
certain  extent,  because  geology  has  an  outcrop  to  guide  the  observer  and  the 
traveller;  but  to  describe  the  intimate  personal  habits  of  these  tribes  cannot 
be  done  without  an  intimate  knowledge  of  the  language  of  these  people.  That  Mr. 
Fisher  has.  What  strikes  me  as  most  remarkable  is  that  he  should  have  described  all 
these  people  without  a  trace  of  exaggeration  in  any  one  particular  that  I  can  alliida 
to.  I  have  collected  some  information  myself  regardiDg  these  people,  and  may  at 
ODce  say  that  I  owe  it,  not  to  myself  persoDally,  but  to  the  informati<ni  I  have  been 
able  to  glean  from  the  missionaries.  When  a  missioQary  settles  down  in  any  one 
particular  district,  his  first  aim  and  object  is  to  master  the  lang^uage  of  that 
distiict.  Having  mastered  it,  his  station  becomes  a  centre  of  religious  in- 
struction ;  not  only  that,  but  it  becomes  a  centre  of  secular  instruction  also,  and, 
as  you  have  seen  from  the  photographs  shown  on  the  screen,  not  only  are  these 
mission  stations  centres  of  secular  and  religious  instruction,  but  a  considerable 
amount  of  work  is  done  in  the  matter  of  handicraft.  Tou  have  seen  how  the 
natives  have  been  taught  to  make  brickp,  and  how  they  have  been  taught  to  build 
houses  of  a  serviceable  kind.  All  that  is  the  work  of  the  missionaries.  Now, 
Mr.  Fisher  has  covered  almost  the  whole  of  this  map  tbat  I  have  lA  my  hand, 
and  I  am  afraid  of  keeping  you  too  long,  but  in  regard  to  the  Bahima  people— 
and  just  to  start  a  discussion  for  any  one  who  wishes  to  follow — in  regard  to 
the  origin  of  these  tribes  and  the  other  tribes  along  there  in  Ankole  and  Tcro, 
I  might  mention  that  I  have  found  an  additional  matter  on  which  to  faaae^  in 
a  alight  way,  a  belief  in  the  £M:t  that  these  people  are  of  a  northern  origin.  Mr. 
Fisher  has  alluded  to  a  certain  method  of  hidrdressing  amongst  the  Bankole,  and 
other  matters.  Now,  in  addition  to  that,  the  women  of  Ankde  are  a  very  cloaely 
veiled  people ;  they  never  expose  their  features,  and  they  are  always  oonfioed  to 
their  private  apartmenta.  As  you  know,  that  is  not  a  Central  African  custom ; 
it  has  a  tendency  to  lead  one  to  Eg3rpt  to  account  for  that,  and  I  believe  the 
white  man — the  Kintu  that  Mr.  Fisher  referred  to — would  be  considered  white 
if  he  were  an  Egyptian  coming  amongst  these  people,  who  are  perfectly  black. 
On  the  other  hand,  I  have  made  a  grrat  many  measurements  of  the  heada  of 
the  Ankole  people,  and  I  find  that  they  are  dolichocepkalie,  and  this  leads  on 
to  the  ooocluaion  that  in  that  one  respect  they  resemble  the  Somalia  and  the 
Egyptians.  Now,  the  Ankole  pec^ple  have  a  religious  belief  in  a  fntore  aftate. 
Mr.  Fisher  has  not  touched  on  that ;  but  the  King  of  Ankole  liimself  and  his 
ministers  uOd  me  that  the  future  sute  for  the  elect  is  called  Mitoma.  It  is 
not  placied  in  Ankole,  bnt  it  is  far  away  beyond  German  temtory,  and  the 
cnuanoe  to  that  place  is  a  sort  id  mystic  tunnel  in  the  Ankole  forests  The  lrf«g 
hima^  gave  me  an  inutatioii  of  the  noises  made  by  the  spirits  in  p^^ring  into 
that  tnnne:.  I  am  sort  I  cannot  attempt  an  imiution.  Wdl,  this  state  is  a 
jtate  of  perfect  rest — there  are  no  cjothes  required  there :  there  is  no  herdii^  of 
oatt>«  no  work,  no  cvltivaiion  of  bananas  no  K»i  requirec,  no  drink,  and,  mind 
Toc.  it  2$  not  intended  for  the  righteous  alone.  The  vicked  ^  there  as  well  as  the 
^v>d.  Everr  one  is  acoiued  ihcr^e  except  the  pessaciiy.  The  Bsiro,  or  woridng 
:4a$&«  axe  i>ot  adziitted  to  the  Mitoma  of  the  Aiiko>  pK"^.  Kot  oDiy  are  ^e 
Ankoie  pec<fue  ix.teirftg5rig  in  t^i5  way,  but  they  have  civen  to  the  Bakoojo  pwpl^ 
a  gicc.  Ti3s  foc,  I  focnd  Oi;:t  from  ;be  pe^^p^  themseuve*.  iras  originally  an  Ankole 
He  wu  dnves  i:tct  if  Atkok,  and  be  was  aoc«i<ied  by  tbe  BakosijoL    A 


WRSTKRN  UGANDA— DISCUSSION.  266 

miOy  yoa  know,  is  oarer  a  prophet  in  his  own  country.  His  great  qualification  for 
being  a  deity  was  not  a  small  oae  in  this  twentieth  century — he  was  bullet-proof; 
he  was  also  spear-proof,  and  these  two  qualifications  alone  were  quite  sufficient  to 
raoommend  him  to  a  naked  people  who  were  not  bullet-proof.  I  have  asked  one  of 
the  ofiSdals  of  the  (Geographical  Society  to  prepare  a  lantern  slide  showing  three 
of  these  people  worshipping  at  what  they  call  the  temple  of  their  ancestors. 

Now  look  at  this  picture  of  the  hukiko  sitting  in  session.  That  is  the 
Uganda  parliament.  You  see,  as  in  your  parliament,  they  are  ranged  in  two 
eolomns,  bat  they  are  not  in  opposition.  That  is  the  king  la  the  chair,  in 
the  dark  over  there,  and  these  are  the  leading  chiefs.  If  it  would  not  be  too 
wearisome,  I  will  tell  you  how  the  house  is  composed.  There  are  eighty-nine 
members.  I  was  almost  tempted  to  call  it  the  mother  of  parliament^,  because, 
Ibeliere,  it  was  in  existence  before  our  own,  but  its  present  constitution  was 
^Ten  to  it  by  Sir  Harry  Johnston.  Uganda  is  divided  into  twenty  province^; 
each  proyinoe  has  a  separate  member  who  draws  £200  a  year.  There  are  three 
Begents  and  twenty  county  members.  Each  county  also  selects  three  of  its 
notables.  We  have  not  got  to  any  ballot-box  election  at  the  present  time,  but 
pablic  opinion  points  out  who  are  the  distinguished  men  of  the  county,  and 
these  people  take  their  seats  in  this  parliament.  In  addition  to  them,  there 
are  important  persons  who  may  be  connected  with  the  royal  house  of  Uganda,  or 
who  have  distinguished  themselves  either  in  the  past  or  in  fighting  for  or  against 
the  mutineers,  or  in  some  other  way,  and  these  are  entitled  to  a  seat  in  this 
HoQse — making  eighty-nine  members.  Now,  there  is  no  dissolution  in  this  house, 
because,  I  suppose,  there  are  no  partiec.  Probably  that  will  come  later  on.  But, 
at  all  events,  a  member  of  this  house,  if  he  becomes  obnoxious  to  the  king, 
cannot  be  removed  on  account  of  expressing  his  opinions  freely.  The  Commissioner 
on  behalf  of  the  Government  has  a  veto  in  removing  any  man,  so  that  prevents 
any  unjust  treatment  so  far  as  a  free  expression  of  opinion  is  concerned. 

Bey.  Canon  Smith  :  I  will  only  speak  just  a  few  moments,  and  the  interest  of 
what  I  haye  to  say  lies  in  the  direction  of  pointing  out  what  extraordinary  progress 
has  been  made  during  the  last  fourteen  years.  Fourteen  years  ago  I  was  journey* 
ing  to  Uganda  through  German  territory,  and  at  that  time  the  country  scarcely 
belonged  to  us  at  all.  It  is  since  those  days  that  we  have  acquired,  without 
diapnte,  the  territory  of  Uganda,  and  I  can  recollect  the  time  when  General 
llacdonald  came  into  Uganda  for  the  purpose  of  surveying  for  the  railway.  I  can 
also  remember  when  there  was  only  one  church  in  the  whole  of  the  Uganda 
Protectorate.  I  can  also  remember  when  the  first  octagonal  house  was  being  built» 
and  at  that  time  it  was  necessary  to  hold  sticks  and  threats  oyer  those  who  carried 
on  the  work.  When  I  mention  thip,  you  will  understand  what  extraordinary 
progress  has  been  made  during  the  last  fourteen  years.  Some  intensely  interesting 
qoeations  haye  been  raised  by  the  remarks  of  Mr.  Fisher  to-night,  and  I  had  hoped 
there  might  haye  been  time  to  speak  about  them.  I  will  only  refer  to  one  of  thtse 
qneations  to  which  I  allude,  namely,  the  distribution  of  the  black  man  over  the 
whole  of  Africa.  From  which  point  did  that  distribution  commence  ?  is  a  question 
•oggeated  to  my  mind  to-night.  My  own  belief  is  that  it  began  from  the  north- 
eaatem  part  of  Africa,  and  the  black  people  haye  been  gradually  driyen  across  to 
the  West  Coast.  I  make  this  remark  partly  because  it  is  my  duty  now  to  work 
en  the  West  Coast,  and  it  is  only  a  week  since  I  landed  from  Sierra  Leone,  and 
daring  my  work  there  I  have  been  intensely  interested  in  noticing  questions  and 
subjects  of  similarity  and  dissimilarity  from  those  things  I  observed  on  the  East 
Coast.  And  just  speaking  for  a  moment,  I  would  suggest  one  or  two  special  sul)« 
jects  which  tiiia  Society  through  its  members  might  make  a  study  of.  I  believe 
No.  III. — Skptember,  1904,]  t 
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ve  have  paid  fac  tou  little  Utention  to  the  mourning  bdiI  burial  ciulomB  of  then 
people.    Then,  agua.  I  think  we  have  shown  far  too  little  notice  to  the  signs  of 

pimitiTe  art  which  may  be  discovered  Ihroughont  the  whole  of  Africa.  Some  are 
extremely  primitive,  but  they  are  all  suggestive ;  and  I  think  if  we  pursue  tha 
question,  we  shall  yet  learn  a  great  deal  about  the  past  history  of  these  people.  I 
would  only  say  one  mure  thing,  and  that  is,  there  was  a  photograph  shown  which 
referred  lu  the  citraordinary  cbamcler  of  the  waves  on  Victoria  Nyaoza.  Twice  I 
have  crossed  the  lake,  and,  curiously  enough,  I  was  one  of  those  who  occupied  a  boot 
during  that  particulu  storm  the  picture  of  which  was  shown  to  you  to-night.  That 
picture  was  taken  by  Bishop  Tucker,  and  1  was  with  him  when  it  was  taken. 
Now,  I  have  travelled  over  the  ocean  both  on  the  east  and  west  coasts  of  AFnc*, 
And  1  can  aasure  you  I  have  never  seen  any  condiliun  of  the  ocean  wavt 
seemed  to  correspond  in  magnitude  with  the  waves  on  the  Victoria  Ny 
think  that  is  a,  eubject  of  interest,  and  it  leads  us  to  inquire  how  these  gigantio 
forces  are  brought  into  existence,  and  what  they  all  meau,  i 
our  rotate  studies. 

The  Pbebidekt:  I  think  we  must  now  thank  Mr.  Fiaher  for  his  most  interest- 
ing paper.  The  pioneer  missionaries  of  Africa,  from  the  days  of  my  old  fri'  nd  Dr. 
Livingstone  until  now,  have  done  a  very  large  share — more,  I  think,  than  theii 
proper  share — a  very  large  shure  indeed  of  tho  exploration  of  this  great  cootinenL 
We  have  recognized  their  work  on  more  than  one  occasion  by  giving  our  Gold 
Medals  to  pioneer  miasionaries  and  our  other  Awards,  but  1  do  not  think  any  ot 
those  missionaries  have  excelled  Mr.  Fisher  in  the  careful  studies  be  has  made  cS 
the  tribes  with  which  he  baa  come  in  contact.  I  am  sure  none 
more  iotcresting  evening.  I  propose,  tharoforc,  to  you  that  you  should  pass  a  very 
cordial  vote  of  thanks  to  Mr.  Fisher  for  his  paper,  and  also,  as  Mr.  CunDingbam  bu- 
suggested  to  uB,  that  wo  should  combine  with  that  vote  the  name  of  Mrs.  Fisher. 
I  think  we  are  also  bound  to  thank  Mr.  Cunningham  and  Canon  Smith  for  thdl 
most  interesting  addresses. 

Had  time  permitted.  Captain  C.  Rot>MEy  Mundy  would  have  made  the  fullowiD| 
remarks :  There  are  one  or  two  points  in  the  interesting  lecture  we  have  beard  to- 
night to  which  I  should  like  to  briefly  refer.  In  the  fir^t  place,  with  regard  to  tht 
origin  of  the  Ila-Uima,  miny  things  seem  to  point  to  their  having  come  from  tht 
nonh-easi,  and  of  a  Semitic  rather  tlian  a  Uaraitic  Bto:k  ;  and  1  think  there 
be  very  little  doubt  ttial  they  were  originally  a  light-akinned  race,  although  thw» 
arc  nof  plenty  of  dark  Ba-Ulioa  to  be  found — this,  I  think,  being  due  to  a  mixtun' 
of  negro  blood.  Tbey  are,  of  course,  a  purely  pastoral  race  of  cattle-breeders,  and- 
tbo  true  Mliima  will  not  touch  anything  bit  beef,  mtlk,  cold  water,  thoroughly 
despiKJng  the  banana  and  all  its  products.  Neither  will  he  touch  mutton, 
when  almost  starving,  nur  grain.  Now,  it  is  an  interesting  fact  that  thers 
is  in  Central  Africa  another  race  of  originally  light-skinned,  ihtn-lipped,  Semitlo 
people,  who  are  in  their  original  state  pure  cattle-breeders,  and  ore  nomadio 
equally  with  the  Ba-Dima.  1  refer  to  the  Fulani  or  Fulbe,  who,  although  they 
are  now  the  ruling  race  in  a  large  part  of  the  hinterland  of  West  Africa,  wer« 
originally  merely  nomadic  herdsmen.  When  1  was  in  Northern  Nigeria,  and 
conducting  a  few  inquiries  into  the  habits,  etc.,  of  the  still  nomad  portion  of  the 
t'ulani,  1  was  vi;ry  much  interested  to  discover  several  words  and  expresaioni, 
especially  connected  with  their  cattle,  which  are  identically  the  same  in  Fulani 
and  Lu-B.ira8.  The  origin  of  the  Fulani  is  also  lost  in  obscurity, 
possible  that  both  ibese  races  aie  descended  from  some  common  stock,  and  bavo 
migrated  in  divergent  directions  from  somewhere  to  the  north  or  north-west  of 
Darfur?   Secondly,  with  regard  to  what  Mr,  Fisher  has  told  us  with  regard  to  lakM 
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Albert  Edward  and  Edward  having  formerly  been  much  nearer  together  than  at 
pieaent — ^there  is  plenty  of  evidence  to  show  that  Lake  Albert  Edward  waa  once 
much  larger  than  it  is  at  present.  I  was  particularly  struck  with  the  unmistakable 
proems  I  found  that  the  southern  shore  has  long  been  receding  northward,  and  is 
•till  doing  so  at  the  present  day,  at  a  fiedrly  rapid  rate.  On  the  other  hand,  there 
ii  some  reason  for  thinking  that  before  the  Mfumbiro  chain  of  volcanoes  was  thrown 
up  the  drainage  of  Lake  Albert  Edward  was  south  to  Lake  Tanganyika,  and  not 
north  to  Lake  Albert ;  and  these  volcanoes  cannot  be  of  very  ancient  date. 


GEOGRAPHICAL  DISTRIBUTION  OF  VEGETATION  OF  THE 
BASINS  OF  THE  RIVERS  EDEN,  TEES,  WEAR,  AND  TYNE.* 

By  FRANCIS  J.  LEWIS,  F.L.S.,  Assistant  Lecturer  in  Botany, 

University  of  Liverpool. 

PART   II. 

The  area  now  under  consideration  lies  immediately  to  the  north  of 
Pari  I.,  the  eafitem  and  western  boundaries  of  the  two  maps  being 
ooniinaouB.  The  field  work  for  this  paper  was  begun  at  the  same  time 
as  Part  L,  and  was  finished  last  autumn.  The  boundaries  of  the  various 
plant  associations  have  been  laid  down  upon  the  G-inch  Ordnance  maps 
in  the  field,  and  subsequently  reduced  on  to  the  1-inch  maps  for  publica- 
tion. The  maps  now  published  are  contoured  every  100  feet  up  to 
1000  feet,  then  every  250  feet  up  to  2000  feet,  and  above  this  height 
the  contours  are  given  every  500  feet.  The  lower  limit  of  the  Alpine 
moorland  follows  the  2000-feet  contour-line  very  closely,  but  elsewhere 
the  plant  boundaries  have  no  direct  connection  with  the  contour-lines, 
frequently  running  at  right  angles  to  them.  The  boundaries  have  been 
fixed  by  the  landmarks  shown  upon  the  large-scale  maps,  such  as  piles 
of  fltonee,  sheepfolds,  scars,  and  streams]  The  height  of  moat  of  these 
landmarks  are  given  on  the  6-inoh  maps,  and  can  easily  be  identified 
with  the  aid  of  a  good  aneroid  registering  to  50  feet,  the  aneroid  being 
frequently  checked  during  the  day  by  means  of  the  summits. 

TOPOORAPHY. 

The  area  now  under  consideration  covers  the  rising  ground  of  the 
Tees,  South  Tyne,  and  Wear,  and  includes  Sheet  25  and  part  of  Sheet  24 
of  the  1-inoh  G^eological  Survey.  The  water-partings  consist  of  two 
main  ridges,  the  Gross  Fell  chain  on  the  west  forming  the*  water- 
parting  of  the  Tees  and  Tyne  and  part  of  the  drainage  system  of  the 
Eden,  and  the  Weardale  Fells  on  the  east.  The  former  ridge  trends 
north-west  and  south-east,  and  rises  abruptly  from  the  Eden  valley  to 
a  height  of  2930  feet  on  Cross  Fell,  and  does  not  fall  below  2500  feet 

*  Continued  from  vol.  xxiii.  p.  331.    Map,  p.  376. 
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for  a  dislanoe  of  ■'>  mllee  in  a  eoutb-eaBterly  directioD.  From  Cross  Fell 
the  level  of  the  grtniiKl  falls  rapidly  to  the  eust  into  the  Tees  baflin,  and 
to  the  north  into  the  Tyne  hasin.  A  range  of  bills  runs  north-east  from 
Cross  Fell,  and  forms  the  parting  between  tho  Tees  and  South  Tyne. 

The  Wearilale  Fella  oonBist  of  a  central  ridge  running  almost  north 
and  south,  which  bends  round  to  the  east  at  each  end,  and  is  continued 
on  each  side  of  Weardale  to  the  eastern  limit  of  the  map  —on  the  south 
at  a  general  level  of  2000  feet,  and  on  the  north  at  about  1700  feet.  A 
considerable  area  of  country  thus  lies  above  2000  feet,  the  actual  figuree 
being  41  square  miles. 

Nearly  the  whole  of  the  present  area  conaiats  of  unenclosed 
land,  except  the  narrow  cultivated  dates  of  the  Wear  and  South  Tyofl^ 
Harwood,  and  a  small  strip  of  the  Kden  valley  in  the  south-west  of  thff 
map. 

Hock  exposures,  such  as  crags  and  soars,  although  not  frequent,  are 
found  chiefly  at  lower  levels,  although  scars  frequently  occnr  at  2000  I'eet 
on  the  western  escarpment,  sometimes  being  continued  for  considerable 
diatances,  as  in  the  case  of  Melmerby  High  Scar.  Above  2000  feet  the 
ground  consists  of  hleak,  gently  sloping  moorland,  often  arranged  in  a 
series  of  flat  terraces. 

In  Weardale  the  tributary  bums  from  tho  watershed  flow  down  short) 
wide,  upland  dales  or  "  hopes,"  which  difTer  greatly  from  tho  narrow, 
steeper,  and  longer  ravines  or  gills  of  the  Cross  Fell  chain.  The  former 
are  generally  grass  clad,  the  latter  usually  covered  with  heather. 

GioLiiar. 
The  distriot  consists  entirely  of  Trisssic,  Fennian,  Silurian,  and 
Carboniferous  rocks.  The  Triassic  and  Permian  are  confined  to  the  £den 
valley  ou  the  south-west  of  the  map.  Much  of  this  area  is  covered  with 
a  thick  deposit  of  earthy  gravel  and  till,  and  is  under  cultivation. 
The  rock  exposures  chiefly  occur  iu  the  neighbourhood  of  Meliuerl^' 
and  Ousby,  and  by  the  sides  of  streams,  and  these  areas  are  generally 
well  wooded,  oak  occurring  in  ccnsidcrahle  quantity,  mixed  with  ollm 
trees. 

From  Melmerby  south-eastwards,  the  Permian  and  Triassic  region 
bounded  by  an  area  of  Silurian  rooks,  which  form  a  series  of  rounded 
■  hills  and  pikes  standing  between  the  Eden  valley  and   the  westen 

H  escarpment  of  the  Fenninea.     Most  of  these  hills  are  pasture  olad,  with 

H  a  oou»derable  mixture  of  \'arcimam  Myrtilluf. 

H  The  whole  of  the  area  to  the  east  of  the  main  Pennine   I'anlt  is 

^1  formed  of  Carboniferous  rocks,  the  lower  series  consisting  of  limestone! 

^B  and  sandstones,  and  an  upper  series  consisting  mainly  of  sandstones, 

^m  grits,  and  shales,  traversed  by  a  few  thin  beds  of  liuieBtooe. 

^B  These  districts  show  clearly  the  difference,  both  in  configuration  aii4 

^^  vegetation,  of  hill  masses  formed  of  the  two  types  of  rocks  which  hav« 


I 


OF  THE  BASINS  OP  THE  RIYEHS  EDEN,  TEES,  WEAB,  AND  T7NE.     260 

been  named  by  Thnrmann  (1849)  dysgeogenons  and  eugeogenons.  The 
hills  formed  of  the  former  kind  of  rock  yield  only  a  small  amount  of 
deiritns,  whilst  a  much  larger  amount  is  yielded  by  the  latter.  The  thick 
■hales  and  grits  of  the  Weardale  watershed,  traversed  by  only  a  few  thin 
beds  of  limestone,  are  typically  eugeogenous,  upon  which  flourishes  a 
wet  type  of  heather  yegetation.  The  hills  of  the  Cross  Fell  chain,  on 
the  other  hand,  are  much  more  dysgeogenons  in  character,  for,  although 
traversed  by  beds  of  grits  and  shales,  the  limestone  beds  are  much  more 
massive,  and  occupy  a  gi*eater  area  than  on  the  Weardale  Fells.  These 
hills  support  a  vegetation  of  a  drier  type  than  the  purely  eugeogenous 
hill.  The  differences  in  the  vegetation  covering  these  two  types  of 
hills  will  be  considered  more  in  detail  when  the  vegetation  of  the 
moorlands  is  under  review.  The  Whin  Sill  is  well  exposed  along 
the  western  escarpment,  forming  a  prominent  feature  in  nearly  all  the 
gills  which  furrow  the  face  of  the  western  slopes.  It  is  also  exposed 
at  several  stations  on  the  eastern  side  of  the  Tcnnines,  the  largest 
exposures  being  situated  by  the  side  of  the  Tees  from  Dead  Crook  to 
High  Force. 

Most  of  the  upper  moorland  regions  bear  a  thick  covering  of  peat, 
which  in  many  places  rests  upon  glacial  clay,  and  which  has  been  seen 
to  occur  as  high  as  2450  feet  on  the  eastern  slopes  of  the  main  Pennine 
ridge. 

A  full  description  of  the  glacial  phenomenon  of  this  region  is  given 
by  Mr.  J.  G.  Goodchild  in  the  Quart.  Jour,  Orol  Soc.  (1875),  and  by  Mr. 
Dwerryhouse  in  the  same  journal  for  1902. 

The  geology  of  that  part  of  the  area  l}ing  within  the  counties  of 
Northumberland  and  Durham  is  described  in  *  The  New  Flora  of 
Northumberland  and  Durham,'  by  Mr.  J.  G.  Baker  (1881),  and  this 
work  also  contains  summaries  of  the  salient  features  of  the  flora  in 
different  areas  in  Northumberland  and  Durham. 

Area  of  Cultivation. 

The  area  of  cultivation  only  covers  63  square  miles,  and  the  greater 
portion  of  this  is  under  permanent  pasture.  The  whole  of  the  Eden 
valley,  and  the  bottom  of  the  dales  of  the  Tyne,  Wear,  and  Allen 
included  in  the  boundaries  of  the  map,  are  under  cultivation,  with 
oooasional  patches  far  up  the  hillsides.  The  only  region  in  which 
cereals  are  grown  at  the  present  time  lies  in  the  Eden  valley  and  in 
Weardale  east  of  St.  John's  Chapel. 

No  wheat  is  grown  within  the  limits  of  the  present  map,  the  chief 
crop  being  oats.  The  upper  limit  of  this  region  of  cultivation  rises  at 
the  foot  of  the  western  escarpment  of  the  Pennines  to  a  height  of 
800  to  900  feet  in  some  places,  though  its  general  level  is  about  GOO  feet. 
Above  this  a  fringe  of  permanent  pasture  is  met  with,  stretching  to  the 
limits  of  cultivation.    In  most  of  the  dales  cultivation  extends  to  a  much 
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greater  height  than  in  Part  I.  In  Tyoedale  the  general  level  of  the 
upper  boundary  of  ouUivation  lies  at  about  1 7r>0  feel  on  the  east  side, 
and  lOOO  feet  on  the  weBt,  with  two  outlying  patches  (Calvertfold  and 
Shellwell)  near  Tynehead  at  ia,'>0  feet.  The  aaroe  general  level  is 
reached  in  Nentdale.  In  Harwood  cultivated  land  is  met  with  as  high 
as  I960  feet  at  the  hill  farms  of  Graae  Hill  House  and  Manor  Gill  House, 
and  only  slightly  leea  elevations  at  which  onttivation  is  carried  on  are 
met  witli  in  Weardale.  The  pasture  at  these  altitudes,  however,  ia 
often  wet  iQ  charaoter,  and  with  the  same  general  ffora  aathesurToanding 
grass  heaths, 

Although  all  the  records  of  rainfiiU  lie  within  the  region  of  cultiva- 
tion, they  are  of  interest  as  showing  the  great  increase  of  rainfall  in  the 
neighbourhood  of  the  main  Pennine  ridge. 


Zont  or  TfgeUUaD. 

_ 

"S£'" 

4»-ltnl. 

FMt. 

H.A-rdiiUi: 

Inch.*. 

Oata 

Penritli 

12 

576 

3178 

Near  limit  of  oot«  cnlliTation 

Melmetbv 

6 

5B3 

se-es 

Alston 

5 

n*5 

«03 

AlfeiiheadB 

4 

1B53 

ia'39 

Wearbead 

3 

IIH 

4870 

Now'limit  otoiu  onllivation 

Fjutgate 

i 

T98 

3773 

Wheat         

Bishop  Auckland 

10 

408 

2SM 

Woodland, 

The  natural  woods  are  entirely  deciduous,  and  occur  as  straggling 
oopees  by  the  sides  of  streams,  in  gills  chiefly  on  the  borders  of  the 
Eden  valley  iu  the  western  region  of  the  map.  Amongst  the  mixed 
deciduous  woods,  bazel  and  abb  are  less  freqnent,  and  rowan  and  biToh 
generally  more  plentiful,  than  in  Fart  I. 

The  chief  trees  occurring  in  the  stream-side  copses  are — 


Cort/Iiu  AyoUana,  L, 
Betala  remieo^a,  Kbrii. 
Fyrut  Aucapariii,  Clirh. 


Ah^  glolinawi 

Quereui  Itolmr, 


None  of  the  other  deoiduons  wooda  rise  higher  than  000  feet  on  tlw 
western  side  of  the  main  Pennine  ridge,  and  15imi  feet  on  the  easteni 
aide,  and  these  altitudes  are  only  attained  in  the  most  sheltered  places. 
Isolated  shrubby  trees — chiefly  willow,  bJroh,  rowan,  and  ash — occur 
oocasionally  ae  high  as  1700  feet  by  the  sides  of  soars  in  deep  ravines, 
but   there   are  very  few   places  where  even  stunted  trees  are  found 

BO  high.  : 

Pine  Woods.  I 

Several  fairly  large  plantations  of  Soots  pine  occur  in  the  Edeufl 
valley,  in  Tynedale,  and  in  Weardale,  the  highest  elevation  attained  I 
being  1600  feet  at  Oreenoastle,  and  alout  1750  feet  at  Allenheada. 
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these  altitudeB  the  trees  are  straight  and  well  grown,  but  above  this 
they  tend  to  beoome  dwarfed  and  stunted,  and  although  ooourring 
Wjuentlj  in  the  large  spruce  plantation  at  Ashgill  up  to  1700  feet, 
they  thin  out  rapidly  after  this  height  is  reached. 

Examination  of  the  peat  has  been  made  to  collect  evidence  whether 
the  Scots  pine  is  indigenous  in  this  area.  Some  stations  have  been  dis- 
^vered  on  Cross  Fell  at  2400  feet,  and  one  of  these  is  shown  in  Fig.  4, 
^ut  I  was  quite  unable  to  find  the  extensive  pine  remains  referred 
to  by  Nathaniel  Winch  ( 1 825).    He  says— 

'*0n  the  elevated  moors  between  Blanchland,  at  the  head  of  the 

^rwent,  and  Wolsingham,  on  the  river  Wear,  and  even  on  the  moun- 

^ins  of  Cross  Fell,  at  an  elevation  of  nearly  8000  feet,  the  roots  and 

^ninks  of  very  large  pines  {Ptntu  Sylvestria)  are  seen  protruding  from 

^Q  black  peat  moss,  being  exposed  to  view  by  the  water  of  these  bogs 

'^ving  drained  off  and  left  the  peat  bare ;  but  this  tree  is  no  longer 

indigenous  with  us." 

Undoubtedly  the  peat  upon  the  higher  moors  is  being  denuded  very 

''^pidly,  but  it  seems  scarcely  possible  that  nearly  the  whole  of  these 

o^tengive  remains  should  have  been  denuded  away  since  the  time  this 

^^*B  written,  but  careful  search  during  the  field-work  for  this  map  has 

^^y  revealed  the  remains  I  have  mentioned,  and  the  wood  here  is  of 

<l^ite  small  size  ;  but  it  is  probable  that  the  more  extended  and  numerous 

*^tions  through  the  peat  which  I  am  making  in  sub-alpine  districts 

^tt  yield  further  remains.   Most  of  the  plants  characteristic  of  primitive 

pine  woods  occur  in  this  district — though  in  most  cases  very  sparingly — 

'^ch    as  Linnsea    horealia,  Pijrola   minor,  P,  media,  P.  rotundi/olia,   P. 

•^ttnJa,  Trientalis  europxa,  Listera  cordata.     Their  rarity,  or  even  their 

absence  from  modem  pine  plantations  in  the  district,  proves  nothing  in 

tli6  face  of  pine- wood  remains  in  the  peat,  particularly  when  we  remember 

tliat  the  primitive  pine  had   probably  disappeared  ages    before  any 

^ficial  planting  took  place. 

Spruce  Woods. 

The  greater  number  of  coniferous  plantations  consist  of  spruce,  much 
of  it  having  been  planted  in  the  days  when  mining  operations  were 
carried  on  in  the  district  A  small  amount  of  planting  is  being  done 
bf  the  supply  of  the  few  mines  still  working ;  but  in  most  oases  the 
coniferous  plantations  east  of  the  main  ridge  of  the  Pennines  are  in  a 
state  of  decay. 

The  largest  wood  occurring  in  the  present  area  is  at  Ashgill,  and 
this  rises  from  the  side  of  the  North  Tyne  at  1200  feet,  and  runs  up 
the  hillside  to  2015  feet.  The  lower  portion  of  the  wood  consists  chiefiy 
of  deciduous  trees,  ash  being  the  most  prominent.  This  portion  of  the 
wood  is  now  very  thin,  no  replanting  having  been  carried  on  for  many 
years,  and  each  winter  takes  its  heavy  toll  of  blown-down  trees.    To 
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the  east  of  the  Aletoii-ta-Midtlleton  road,  whiob  runs  through  this  wood, 
nearly  all  the  trees  are  epruoe.     A  slight  mixture  of  roiran,  ash,  beech, 

and  pine  oocur  up  to  170ri  feet,  but  after  this  level  has  been  passed  we 
meet  with  only  fpruco,  Donglas  fir,  and  a  fftw  larches.  Beech  occurs 
08  a  fringe  outside  the  western  margin  of  the  wood  at  1600  feet,  and 
appears  to  withstand  the  severe  winds  remarkably  well ;  but  there  is  oo 
evidence  thpit  it  has  ever  Ixjeii  indigenous  in  the  diatrict. 

The  chief  interest  centres  in  the  narrow  strip  of  plantation  whioh 
runs  Tip  from  the  main  body  of  the  wood  at  17SU  feet  to  2015  feet. 
This  couaists  entirely  of  coniferous  trees  ^  spruce,  Douglas  fir,  and 
larch — all  rather  small,  an<I  many  assuming  almost  a  creeping  babib. 
The  larches  in  particular,  at  about  IQuu  feet,  show  well-marfced  elfin 
growth,  the  stem  ]>eing  almost  prostrate,  not  more  than  3  or  4  feat  in 
lenglli,  with  long,  strongly  curved  dropping  branches.  Many  of  tha 
Bprnoe  stems  lie  closely  presiod  to  the  ground,  having  been  bluwn  into 
a  horlKontal  position  by  wind,  though  some  of  the  roots  have  etilt 
retained  their  hold  upon  the  soil.  The  whole  of  this  part  of  the  plan- 
tation would  probably  have  been  swept  away  before  but  for  the  prjteo- 
tion  afforded  by  a  6-foot  dry  stone  wall,  which  encloses  the  plantation 
from  the  snrrounding  fell  lan<l.  Siime  instructive  evidence  of  wind- 
action  is  also  to  be  seen  at  the  summit.  H<3re  the  epruoe  forms  a  denw 
shrubby  growth  about  2  or  3  feet  in  height,  almost  like  the  spruce  mata 
mentioned  by  Kihlmann  (1890)  as  occurring  near  the  nortbem  tree- 
limit  in  HuGsian  Lapland.  These  mala  are  doited  over  the  surface  of 
the  ground  at  varying  distances  from  the  shelter  wall,  and  they  appear 
to  be  due  to  the  natural  spread  of  the  planted  spruce,  This  plantatioa 
affords  the  only  example  of  woodland  above  about  17uO  feet,  and  tha 
rapid  stunting  in  the  growth  which  takes  place  at  above  180i)  feet,  and 
the  shrubby  habit  assumed  by  all  trees  at  2000  feet  which  are  not 
directly  sheltered  by  artificial  means,  afford  some  confirmation  of  the 
adoption  of  the  200U-feet  oontour-line  as  the  lower  limit  of  the  Alpine 
region.  It  may  be  pointed  out  that  the  Ordnance  station  at  2iiir»  feet 
is  by  no  moans  an  exposed  summit  ridge,  but  the  edge  of  an  almost  lewl, 
plateau  which  extends  for  about  li  mile  to  the  south-east,  rising  there 
to  the  summit  of  Burnhope  Seat  at  2452  feet.  In  the  cue  just  desorilied, 
IXiuglas  fir  appears  to  withetand  the  desiccatiuo  produced  by  the  wind 
at  a  high  altitude  better  than  any  of  the  other  conifers,  sprace  coming 
next.     No  example  of  Scots  pine  was  observed  above  1760  feet. 

HxTcli  Vt'ooi\f. — No  regular  birch  woods  are  found  in  the  present 
ares,  small  birch  copses  only  being  present  in  a  few  coses  by  the  side* 
of  streams.  The  same  eicteusive  birch  wood  remaios  that  were  met 
with  in  the  Part  I.  area  have  been  noticed  here  and  traced  to  higher 
altitudes.  No  widespread  remains  have  been  found  on  the  westers 
escarpment  of  the  Cross  Fell  ohaio,  but  on  the  north-east  slopes,  I'.a 
in  the  basins  of  the  Tees,  Tyne,  and  Wear,  the  traces  of  former  biroh 


Fio,  3.     Shrubby  growth  of  spruce  al  2,015  (est  on  Windy  Brow. 
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woods  meet  the  eye  everywhere.  These  remftins  can  be  traced  over  all 
the  Vaccinium  and  Heather  mooiB,  and  Eriophorum  and  Heather  moors 
fVn  and  EH  on  the  map)  in  Upper  Teeedale.  are  continued  over 
Tynehead  Fell,  though  not  ao  abundant  here  ;  whilst  the  Eriophorum, 
Vaccinium,  and  Heather  moors  (EVH)  and  the  Eriophorum  and 
Heather  moors  of  the  Weardale  Fells  appear  to  have  supported  dense 
birch  woods  at  some  post-glacial  period,  the  eastern  slopes  appearing 
to  bave  been  more  thickly  covered  than  the  west.  Briefly  stated, 
nearly  all  the  Heather  areas,  both  in  Farts  I.  and  II.,  appear  to  have 
supported  woodland,  the  wood  in  most  cases  having  been  birch.  'I'hia 
ancient  forest  appears  to  have  run  np  nearly  to  the  eummits  of  the 
highest  fells,  plentiful  remains  having  been  found  at  i;60U  feet  on  Cross 
Fel),  l>.'iOu  feet  on  Knock  Fell,  and  2S7'i'  feet  on  the  Weardale  Fells. 

The  present  bireh  thickets  are  confined  to  sheltered  places,  such  as 
small  ravines  and  hollows,  always  near  the  heather  mooiland,  and  they 
Appear  to  be  the  representatives  of  the  ancient  biroh  forest.  Passing 
south  from  the  present  district,  remains  of  birch,  alder,  and  oak,  have 
been  observed  by  Messrs.  Glongh  and  Barrow  (Memoirs  Geological 
Survey,  1891),  in  the  peat  covering  the  upper  part  of  Wensley  Dale, 
Swaledale,  and  Arkcndale,  extending  up  to  2050  feet,  and  in  fact  snoh 
tree-remain 8— chiefly  birch  at  the  higher  levels — have  been  observed 
all  along  the  Penninea  from  Derbyshire  to  the  Cheviots.  Such  buried 
forests  appear  to  be  almost  a  constant  feature  of  the  peat  in  Great 
Britain  and  Northern  Europe  generally,  and  the  same  feature  has 
been  observed  in  the  peat  beds  of  some  parts  of  North  Amerioa.  The 
widespread  oceurrenoe  of  tree-remains  so  far  above  the  genera)  level 
of  woodland  at  the  present  day  seems  strongly  suggestive  of  a  change 
of  climate,  and  this  ia  borne  out  by  an  examination  of  the  peat  at 
different  depths. 

Uicroscopic  examinations  of  the  peat  show  that  Sphaijmim  was 
predominant  at  intervals  during  the  deposition  of  the  peat  beds, 
certain  layers  being  wholly  formed  of  the  leaves,  stems,  and  capsules 
containing  the  spores  of  this  moss.  Again,  these  beds  of  Sjihai/imm 
merge  into  peat  containiug  numerous  remains  of  shrubby  plaols,  such 
as  Emj}elrum,  Caliuna,  Vaccintum,  which  again  in  some  cases  give  place 
to  birch  remains.  The  existence  of  these  buried  Spha'/iium  beds  are 
noteworthy  in  connection  with  the  present  scarcity  of  Spliaiiniim  in 
the  Area.  The  sections  which  have  already  been  made  during  the 
progress  of  this  survey  also  show  a  considerable  change  in  the  character 
of  the  plant-remains  towards  the  base  of  the  peat.  Near  the  glacial 
day  birch  is  either  absent  or  rare,  and  its  place  is  taken  by  shrubby 
Alpine  willows,  some  six  species  of  which  have  already  been  recognized, 
together  with  the  remains  of  Alpine  plants  which  are  either  uncommon 
or  altogether  absent  from  the  district  at  the  present  day — a  vegetation 
strongly  suggestive  of  tundra  oonditiona. 
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Grftebuer  (1901)  has  foDnd  that  extensive  heatber  areas  in  North 
Germany  have  been  formed  from  forest,  and  in  view  of  the  estenaivo 
Temaina  of  wix)dlanJ  on  all  the  heather  moors  along  the  Pennines  and 
at  all  altitndea,  the  same  origin  of  the  heather  moors  may  be  claimed 
here. 

Much  of  the  heather  moorland  of  Parts  I.  and  II.  below  1600  feet 
appear  to  be  well  adapted  for  Tea&brostation  with  mixed  conife: 
wood,  more  particularly  the  heather  moors  on  thin  peat  to  the  east  of 
the  Penaine  ridge.  When  the  peat  becomes  deeper  and  wetter,  how* 
ever,  a  moor-pan  is  nearly  always  present,  and  planting  on  an  exteneive 
flcale  would  probably  entail  considerable  diffioullies.  l^Ioat  of  the  hopes 
in  Weardale,  the  gills  in  Teesdale  below  High  Force,  and  in  North 
Tynedale  would  with  soiontific  management  sopport  extensive  i 
profitable  mixed  coniferous  woods.  It  is  interesting  to  note,  in  conneo- 
tion  with  the  woodland,  that  only  3  J  per  cent,  of  the  total  area  of  Parts 
I.  and  II.  are  now  covered  with  woodland.     The  actual  figures  are — 

Total  nrcQ  of  Pntts  I.  nnd  II.  ...    360  aqiinre  mitw. 

Area  covered  with  ffoodlOind  at  the  iireBent  lime 11  „ 

The  area  in  which  traces  of  former  forest  have  been  noted  daring  the  1 
field  work  is  abont  140  square  miles.  This  is  excluding  the  area  of  I 
onltivation,  most  of  which  wo  may  assume  was  under  primitive  forest. 

Sdb-Ali'ink  Mooklasd.     Naturai.  Pastube. 

The  best  development  of  pasture  is  to  be  seen  in  the  neighbourhood 
of  the  limestone  soars  which  form  a  conspicuous  feature  of  the  south- 
west  slopes  of  Cross  Fell  below  20no  feet,  being  well  developed  on  thin 
calcareous  soil  often  not  more  than  a  few  inches  in  depth.  Two  small 
ueas  of  pasture  ocour  near  rtelbeaver  Rigg,  on  small  outcrops  of  lime- 
stone only  a  hundred  yards  from  an  extensive  Eriopborum  bog,  and  it 
IB  interesting  to  note  the  changes  in  vegetation  between  these  two  i 
areas.  The  pasture  area  is  surrounded  by  a  border  of  well-developed 
NarduB  grass  heath  only  a  few  feet  in  width  ;  outside  this  is  a  broadet 
zone  of  grass  heath  with  Eriophorum,  Ihe  external  edge  of  whiok 
rapidly  shades  into  Eriophorum  bog,  The  transition  is  well  show 
in  the  autnran  even  at  a  distance,  the  bright  green  of  the  pastnr* 
contrasting  with  the  white  Nardus  /one,  the  brownish  Eriophomm. 
grass  heath,  and  the  surrounding  sombre  dark-hued  Eriophorum  bog. 
The  pasture  is  developed  on  a  thin  limestone  soil,  the  border  of  Nardu 
heath  on  glacial  clay  free  from  peat,  the  Eriophorum  grass  heath  c 
thin  peat,  which  rapidly  deepens  when  the  Eriophorum  bog  is  reached. 
The  flora  of  the  pasture  does  not  differ  materially  from  the  scar  pasturs 
of  Part  I. 

The  boundaries  between  the  Pasture  and  grass  heaths   have   not 
been  defined  on  the  maps,  and  they  are  both  represented  by  the  s 
colour  with  a  view  to  avoid  complication,  but  the  position  of  the  i 
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important  pasture  ontorops  have  been  indicated  by  lettering.    The 

area  so  oovered  is  much  less  than  in  Part  I.,  the  present  district  being 

a  typical  dry  grass  heath  and  wet  heather  coantry. 

Grass  Heath. — Grass  moor  attains  a  much   greater  development 

over  the  present  area  than  on  Sheet  I.^  and  extends  as  a  broad  fringe 
covering  all  the  lower  slopes  of  the  Weardale  Fells.  A  steady  increase 
in  its  area  can  be  noted  as  we  pass  eastwards  from  the  highest  region 
of  the  Pennine  watershed.  Two  chief  types  can  again  be  recognized — 
(a)  Qrass  heath  developed  on  steep  dry  slopes  nearly  free  from  peat ; 
(()  Grass  heath  developed  on  deep  wet  peat-covered  ground  and  in 
koUows. 

(a)  (rrass  Heaths^  developed  on  Steep  Dry  Ground. — The  dominant  plant 
in  Bnch  situations  is  invariably  Nardus  stricta,  and  many  of  the  steep 
hill  slopes  are  covered  with  an  association  composed  almost  entirely  of 
this  plant,  mixed  with  a  few  plants  characteristic  of  dry  peat  with  a 
sprinkling  of  pasture  plants.  The  following  list  of  plants  from  the 
CMtem  slopes  of  North  Tynedale  at  Windy  Brow  are  characteristic  of 
most  of  the  drier  grass  heaths : — 


*  Nardus  ttricta,  L. 
Juneus  §quarro8U8^  L. 
PotentiHa  tormentiUa,  Scop. 
Galium  ioxatilej  L. 
Vaeeinium  MyrtUltLi,  L. 


Lotus  eornictilatui,  h. 
Trifdium  repent,  L. 
T,  medium,  L. 
Fe$tuca  ovina,  L. 
Deschamptia  flexuota,  Trio. 


Two  chief  intermediate  types  of  this  Nardus  grass  heath  are  formed. 
In  one  case  the  Nardus  may  occur  with  a  considerable  quantity  of 
Vaeeinium  Myriillus,  in  the  other  type  Nardus  occurs  in  company  with 
CaUuna.  These  two  intermediate  associations  have  been  distinguished 
on  the  map  as  grass  heath  with  Vaeeinium  (YGH)  and  grass  heath 
with  Calluna  (HGH).  Much  of  the  western  escarpment  of  the 
Pennines  above  the  Eden  valley  is  covered  with  the  Nardus  and 
Vaocinium  type  of  grass  heath,  particularly  below  the  Vaeeinium 
^ge,  which  extends  from  Stoney  Bigg  to  High  Scald  Fell  on  Sheet  I. 
Where  this  type  of  grass  moor  is  well  developed,  there  is  often  a 
tendency  for  Deschampsia  flexuosa  to  replace  Nardus  as  the  dominant 
plant,  and  this  can  be  well  seen  near  Cuns  Fell  on  the  Gross  Fell  chain, 
where  the  Nardus  has  been  replaced  to  a  great  extent  by  Deschampsia 
Jkxuosa^  Juneus  Squarrosus,  and  abundant  Vacdnium  Myrtillus.  As  the 
quantity  of  Vaeeinium  increases,  Nardus  becomes  replaced  more  and 
more  by  Deschampsia  flexuosa. 

The  association  of  Nardus  with  Calluna  (HGH)  is  well  represented 
on  the  slopes  of  the  fells  to  the  east  of  Harwood,  in  Tynedale,  and  in 
some  parts  of  Allendale.  On  all  the  lower  slopes,  particularly  when 
heavily  stocked  with  sheep,  there  is  a  general   tendency  for  Nardus 

*  The  nomenclature  of  the  London  Catalogue,  9th  edition,  is  followed  throughout. 
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to'replaoe  Calluaa  aa  the  dominant  plant.  The  author  baa  reliaUc' 
evidence,  from  many  different  aouroea,  that  many  of  the  areas  whidt' 
are  now  oovcrod  with  a  Nardus-CaUana  asEOciation  were,  half  a  centniy 
ago,  covered  with  Calluna  moora.  On  moat  of  the  drier  Callnna  n 
Nardnn  is  always  found,  foruiiug  little  patches  of  grass  heath  in  tbt 
drier  plaoEs.  In  Boine  of  the  areas  mentioned,  the  constant  treadtn 
mannring,  and  browsing  by  the  sheep,  to  which  the  Oallunu  has  bew 
exposed,  has  hail  the  effect  of  killing  it,  and  its  place  baa  been  takeii 
by  Nardna  and  other  grasses  typical  of  dry  conditions. 

(b)  Graft  llealh  devloped  ,m  Wei  Peat-coeercii  ^Vctmi./.— Much  of  t 
ground  on  the  higher  atopea  forms  a  series  of  gently  sloping  terraoe( 
and  OD  these  a  distiuotly  wetter  type  of  grasa  heath  is  developedl 
dominated  by  such  grasses  aa  MoUnia  varia,  with  a  slight  mixture  t 
Eriophorum  vaginalutii. 

This  assooiation  is  richer  in  apeoiea  than   the   Nardna  heath,  tb 
following  being  the  prlnoipal  plants  : — 


Molina  mn'a.  Schniiik. 

Agroitii  rulgarli,  M'itli. 

A.  eanina,  L. 

C.Jlam,  L. 

C.  paUeteent.  1.. 

C/tJi'a,  Good, 

C.  jKini'wo,  L. 


Cam  oralii,  Qood. 
C  eHrta,  Good. 
Sairput  tKipiloiul.  L. 
Junrmi  eongtomeralut,  L. 
Jtmeat  lompocarpiit,  Eliib, 
HydroeolyU  rulgari;  L. 
SphaguKvt,  »pp. 


When  the  ground  becomes  flatter,  and  particularly  at  higlHC 
altitudes  near  the  Heather-Sriopboram  area,  this  association  becumi* 
mixed  with  a  greatly  increased  quantity  of  Ihiophoram,  diatinguishMt 
on  the  map  as  grass  heath  with  Eriophorum  ( ICGH). 

J)eschaiiijisia  eeeij>rloi>a  ia  frequently  a  prominent  grass  in  this  asi 
oiation,  and  in  many  cases  it  replaoes  Molinia  as  the  dominant  plant. 

A  list  of  planta  from  a  graati  heath  with  Eriophornm  area  on  TyoA- 
head  Fell  ia  aa  follows : — 


Molittia  varia,  Scliraiik.      | 
Dtiehamptia  cteMpHo$a,l,.  |'Doniinftnt. 
Eriophorum  vagiitntiim,  l.J 
SciT/i'Ui patuiiJloTvt,  Lighlf. 


SjAagntim.  spp. 
Jimciii  tonglomerolut,  I 
J.  iampn^rptit,  Kbrli. 


The  two  best-represented  varieties  of  grass  heath  in  the  present 
area  is  Nardus  and  grass  heath  with  Eriophorum.  The  former  ia  best 
developed  along  the  lower  and  drier  slopes  of  the  fells  in  Tynedale  and 
Weardale,  and  can  be  seen  at  ita  beat  on  Windy  Brow  near  Tyneheail 
and  at  Redbourne  Edge  iu  Eookhope.  The  determining  factors  in  the 
distribution  of  these  two  types  of  grass  heath  appear  to  be  water  and 
peat.  Numerous  sections  have  shown  that  the  Nardus  heath  is  always 
developed  on  thiu  peat  or  glacial  clay  situated  on  a  steep  well-drained 
elope,  whilst,  on  the  other  hand,  Eriophorum  grass  heath  occurs  on 
thicker  (aometimea  1  or  2  feet)  peat,  with  an  iron-pan  either  in  oonrae 
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of  formation  or  already  formed.  Some  of  the  valleys  show  striking 
oontrasts  in  the  vegetation  oovering  the  opposite  slopes.  In  Upper 
Tynedale  above  Alston  the  eastern  slopes  are  covered  with  dry  grass 
hdatb,  the  dead  stems  of  Nardos  tinging  them  almost  to  whiteness  in 
the  latter  months  of  the  year,  and  contrasting  strongly  with  the  dark 
heather-covered  fells  of  the  Cross  Fell  ohain  on  the  west.  A  decided 
morease  in  grass  heath  takes  place  as  we  pass  farther  eastwards. 
Weardale  and  many  of  the  hopes  leading  from  it  are  typical  grass- 
heath  valleys,  and  Nardns  is  generally  prominent,  although  the  upper 
part  of  the  fells  is  covered  with  a  wet  association  of  Eriapharum, 
CaUuna^  Bubus  Chamsemorus,  and  Vaccinium  Myrtillus^  sometimes  degene- 
rating into  Eriophomm  bog. 

The  upward  limit  of  the  grass  heath  and  the  lower  limit  of  the 

heather  formation  coincide  closely  in  many  cases  with  the  boundary 

of  the  limestone  and  shale  beds.    Limestone  crags  are  in  little  evidence 

in  the  Weardale  district,  and,  where  developed  at  all,  generally  occur 

few  dovm  in  the  dale.    Above  1500  to  1800  feet  the  limestone  is  largely 

teplaced  by  thick  beds  of  shale  and  flaggy  sandstone,  and  it  is  on  these 

Matter  that  grass  heath  is  replaced  by  heather  associations.     Looking 

eastward  from   St  John's  Chapel,  Weardale  appears   to  be   entirely 

grass-clad,  and  it  is  only  on  ascending  above  1800  feet,  and  in  some 

o««6S  2000  feet,  that  the  whole  of  the  watersheds  are  seen  to  be  covered 

^^ith  wide-stretching  moors  dominated  by  the  wettest  types  of  heather 

s-Beociations.     The  same  features  are  to  be  met  with  in  upper  East  and 

^V'est  Allendale  and  in  Harwood. 

Heather  Association. 

The  heather  associations  resolve  themselves  into  three  chief  types, 
distinguished  primarily  by  the  relative  abundance  of  Eriophomm  and 
^^oondary  plants. 

(a)  Heather  moors  developed  on  dry  slopes  and  in  most  cases  on 
*Wlow  peat. 

The  plants  forming  this  association  are  almost  identical  with  those 
kming  the  Heather  moors  of  Part  I.  A  list  of  the  typical  plants  is 
w  follows : — 

CaUuna  Erica,  DC.    Dominant.  Scirpui  pauotjlorus,  Lightf. 

Juneu8  Squarrosuiy  L.  8,  ex9pitoiu$,  L. 

Nardui  ririetat  L.  Empetrum  nigrum,  L« 

Desehampiia  flexuo$a,  Trin.  OaHum  iaxntile,  L. 

Vciccinium  Myrtilliu,  L.  Bumez  Acetoaella,  L. 
V.  Viiis  Idaa,  L. 

The  area  covered  by  this  association  shows  a  striking  shrinkage 
from  that  of  Part  I.  It  forms  in  the  present  area  an  irregular  fringe 
nmnd  the  wetter  types  of  Heather  association. 

(6)  The  Heather  association  occupying  the  largest  area  consists 
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almost  exolnBively  of  Call  una  Erica  and  Eriophorum 
Reference  to  the  aocompanyitig  m&p  will  show  tbat  this  t 
covers  the  whole  of  the  snb-alpine  region  of  Teeadale  and  all  tM 
sub-alpiue  healherlands  of  Weardale.  It  ia  developed  on  the  deeped) 
[leat,  often  underlaid  with  a  well-formed  moor-pan.  The  Calluna  !■ 
Bomowhat  stunted,  generally  not  growing  so  high  as  the  EriophonUBn 
wbioh  aeetuB  to  flouriBh  exceedingly  well.  No  dry  peat  planta  an  to 
l>e  mot  with  ia  these  areas,  the  only  change  iu  the  vegetation  beii^ 
ocoasional  colonies  of  such  plants  as  Vaeeiniiim  Xyitilliu,  Scirpu* p 
Jionu,  Sjihaguum  spp.,  Riibu$  Chamveiiiorug,  Empt'trum  JtigruiH.  LicbeU^ 
are  fairly  abuudant,  the  moat  plentiful  being  Clailania  rangiferina. 

This  association  generally  pusses  downwards  into  grass  heath  with 
Eriophonim  or  into  Nardue  grass  heath,  but  with  well-drained  peat  it 
paeaes  into  Calluna  moor.  Above  the  2liu0'feet  contour-line  it  changil 
into  the  Vaccinium  and  Calluna  with  Eriophorum  (EVH)  u 

Eriophubum  Boos. 

Whore  the  peat  becomes  very  wet,  with  but  few  natural  drainage 
channels,  the  Calluna  almost  entirely  disappears,  and  the  dominant 
plant  is  Eriophorum.  Sphagnum  may  be  present  under  these  con- 
ditions, but  ia  not  generally  a  prominent  feature  in  the  vegetation, 
being  confined  chiefly  to  boggy  poola  and  scattered  patches  amongst 
the  clumps  of  Eriophorum.  Denudation  is  usually  rapid  in  such  an 
area,  and  bare  peat  is  common. 

Some  of  the  areas  mapped  as  Eriophorum  boga  appear  to  differ 
considerably  from  ooe  another  both  in  origin  and  present  appearance, 
although  both  are  dominated  by  cotton  grass.  In  some  places  Erio- 
phorum vaglniilum  ia  the  dominant  species,  mixed  with  a  very  small 
quantity  of  Calluna,  much  stunted  and  only  2  or  3  inches  in  height- 
Some  of  such  Eriophorum  bogs  appear  to  have  been  covered  with  a 
much  greater  ijuantity  of  C'alluna  at  some  former  period,  aa  the  bleached 
stema  may  be  seen  partly  buried  among  the  now  luxuriant  Eriophorum. 
Most  of  the  Eriophorum  bog  mapped  at  Black  liand  is  of  ihls  character. 
It  strongly  auggesta  a  burnt  area  of  heather  and  Eriophorum  moor  (EH ), 
the  Calluna  being  replaced  by  the  more  rapidly  growing  Eriophorum, 
In  other  cases  Eri«phurum  nniju»tij'olinm  is  the  dominant  epeciea,  mixed 
with  a  smaller  quantity  of  E.  vaijiautum  and  a  few  individuals  of  wet- 
peat  plants,  such  as  itu&us  Chamfemorhs,  Erica  Tetraiix,  and  Empeirum 
ni'ffi'um. 

The  succession  of  the  different  types  of  sub-Alpine  moorland  are 
extremely  well  shown  along  some  of  the  "  edges  "  in  Weardale  and  the 
neighbouring  "  hopes."  At  Redbonrne  Edge,  in  Rcokhope,  the  aummit 
moorland  at  1850  feet  is  covered  witli  Eriophorum  bog,  which  farther 
towards  the  edge  merges  into  heather  and  Eriophorum  moor.  Th'i 
summit  is  almost  flat,  gently  sloping  to  the  eaat,  and  draining  into 


H 


x.:^- 


FiO.  U.      Sucueaaion  of    iiiootland  vpgotntioii  on  iiodbuui-uy  I'^ci^t, 

Eriophorum  Bog  on  tbo  auminit  plateau.      Narilus  Grass  Heath  developed  o; 

the  Blop(>s  below,  changing  to  Grass  Heath  with  Eriophoruni  as 

Ihe  wet.  gently  sloping  furcgrouud  is  reached. 


f 
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East  and  West  Allendale,  and  the  underlying  shale  and  sandstones  are 
covered  with  deep  wet  peat,  with  numerous  scattered  pools  of  water 
between  the  olamps  of  Eriophorum.  The  only  drainage  is  by  channels 
which  have  been  cut  in  the  peat  by  rills.  As  the  edge  of  the  bog  is 
ap])roacbed  the  peat  becomes  drier,  Eriophorum  disappears,  and  the 
vegetation  consists  of  a  narrow  band  of  C'ailuna  moor.  From  here  the 
grouud  slopes  away  sharply,  and  peat  is  absent,  and  upon  this  slope 
a  typical  Xardus  grass  heath  is  developed.  As  the  slope  merges  into 
the  gently  inclined  moor  below,  the  soil  becomes  wetter,  and  peat  again 
makes  its  appearance.  As  these  conditions  obtain,  NarduN  disappears, 
and  its  place  is  taken  by  a  lype  of  wet  grass  heath  dominated  by 
Mo'mia,  Deichampgia  cmepxiosa,  mixed  with  an  almost  equal  quantity 
of  Eriophorvm  vaginalum.  This  sequence  of  aasociations  may  be  repeated 
several  times  before  the  bottom  of  the  hope  is  reached. 

Thus  we  have  nearly  all  the  chief  types  of  grass  heaths  and  Jleather 
•Bsociations  well  shown  within  a  few  hundred  yards  of  each  other — Erio- 
phornm  bog  upon  the  flat  summit  moorland  yielding  to  Eriophorum  and 
heather  moors,  and  finally  heather  moor  as  the  better-drained  edge  is 
reached,  the  dry  peat-free  slope  being  occupied  by  Nardus,  which  yields 
to  the  wetter  type  of  Eriophorum  grass  heath  as  the  fiat  terrace  is 
reached.  This  alternation  of  moorland  associations,  where  so  sharply 
marked  off  aa  it  is  at  Redboame  Edge,  can  be  seen  at  a  long  distanoe, 
portionlarly  in  the  latter  months  of  the  year,  when  the  white  Nardus 
heath  stands  out  in  vivid  contrast  to  the  rusaet-cotoured  Eriophorum 
kiga  above  and  Eriophomm  grass  heath  below. 

ALl'[St  M0liRLANI>. 

The  moorland  of  the  Cross  Fell  chain  is  dominated  by  Calluna  and 
Tacoinium,  being  the  continuation  northwards  of  the  Alpine  moorland 
mapped  on  Dufton  Fell  in  Part  I.,  and  the  lists  which  are  given  there 
of  the  dominant  plants  of  the  Vaccinium  and  Heather  moors  apply 
also  to  the  Cross  Fell  moors  on  the  present  map.  The  only  change 
that  has  been  noted  is  a  slight  increase  in  the  relative  amount  of 
Eriophorum  present, 

A  much  drier  type  occurs  on  rocky  slojies  with  shallow  peat,  ia, 
which  Callana  tends  to  diaap]>ear,  Rnbu»  Ohamxinorug  and  Eriophorum 
are  altogether  abcent,  and  the  vegetation  is  made  up  of  Vocciitium 
Myrtillm,  F.  Yilia  Jdeea,  with  Jam-w  Stjuarrosuf,  and  a  small  quantity 
of  Nardut.  A  nearly  continuous  strip  composed  of  such  an  aesociation 
eitendB  along  the  south-west  edge  of  the  Cross  Fell  range  from  Melmerby 
Fell  past  Stoney  Eigg  to  Brown  Hill,  South  of  this  the  vegetation 
changes  to  grass  moor  across  the  south-woEt  slojies  of  Crota  Fell,  until 
High  Soald  Fell  is  reached,  when  Vaccinium  again  supersedes  all  other 
vegetation,  and  is  continued  with  little  interruption  to  I'ackstone  Edge 
on  Sheet  I.      This  Faccim'uni  band  liea  verj-  near  and  slightly  above 
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the  2oOO-feet  oontonr-line  for  a  diatunce  of  about  9  tniles,  and  folloifs4 
verj-  closely  the  outcrop  of  the  Whin  Sill.  Well-marked  ontliers  of  1 
Vmcinium  occur  on  the  steep  eastern  face  of  Dofton  Pike,  Brownber  J 
Hill,  and  Roman  Fell  at  1950  feet  on  Sheet  I. 

Passing;   to   the    Weardalo    Fella,  a    change   oan    bo   noted   in    thmm 
oharaoter  of  the  Alpine  moorland.      Cullund  is  still  abnodant,  but  ill 
is    mixed    with    an    iiicreasiDg    quantity   of    EriKphorum    and    Bulmg  I 
diiimteiitoriu.     This  is  particularly  noticeable  on  the   long  stretch  of  I 
moorland  from  Ciirrick  End  to  Three  Pikes,  forming  the  water-partin 
between  the  Teef,  Wear,  and  Tyne.     The  whole  of  the  ground  hen 
is  formed  of  shaleH  and  flaggy  sandstones,  aud  is  typioaliy  eugeo{ 
in  character.     The  following  list  of  plants  represent  almost  the  only 
vegetation  occurring  on  this  area : — 


OiHunn  tCriai.  DC      DomionnL 
EriojAornm  miyiRiiluni.  I>.     DonjioaQt, 
B.    aTtgutH/Mum,    Roth,     Abundant    i 


L.       Eri'ry  where 

itbiiTidaat. 
V.  VitU  idaa,  I..     la  drier  ■[Hit«,  ohieflj 

an  the  lummit  ridgra. 
Einpetnin  nii/ruta,  L.     Abuudant, 
Splingnum,  app. 

This  list  is  typical  of  most  of  the  Alpine  moorland  of  th«  Weardale 
Fells,  bnt  considerable  local  changes  ooonr.  In  some  places  on  Bum- 
hope  Seat,  Deadstonea  and  Knoutborry  Hill,  Riibiit  ChajnxmoruM  may 
cover  the  ground  to  the  ejccliision  of  all  other  vegetation. 

Two  well-marked  varieties  of  the  above  aseociation,  which  has  been 
designated  EVH  on  the  map,  can  be  recognized  as  ooourring  under 
different  conditions  of  moisture, 

(1)  Under  conditions  of  extreme  moisture  the  Erlopkoritm  become! 
dominant,  and  CiiUuiia  and  Van-iniuni  almost  or  entirely  disappear, 
thus  producing  an  Kriophornm  hog  almost  identical  with  those  found 
on  the  sub-Alpine  moorlands,  the  chief  diSereuce  being  the  greater 
abundance  of  Rubtit  Chamxmoiim  on  the  Alpine  area.  Many  of  these 
areas  are  small  in  extent,  and  merge  almost  imperceptibly  into  the  sur- 
rounding EVH  moor.  The  beat  example  is  to  be  seen  at  Yad  Moss,  oa 
Burnhope  Seat,  almost  the  only  plants  to  1*  found  hero  being  Eriojihorim 
an<ituUfoliiim,  E.  vaginaium,  Miibiu  Cliamteiiiorug.  A  nnmber  of  surfaoe 
drains  have  been  out  here,  and  the  drier  conditions  thus  produced  are 
rapidly  restricting  theamouut  of  Eriophorum  and  tending  to  produce  an 
EVH  association.  (2)  On  many  of  the  drj-,  wind-swept  summit  ridges 
Eriopkontm  disappears,  and  Rnhnii  Chaiiiamonm  becomes  much  less 
frequent,  the  vegetation  being  composed  of  stunted  Calliuia,  Vaccimu» 
Mpiillut,  and  1',  Vi'lis  Lla.'a. 

Over  the  whole  of  the  Alpine  moorland,  and  the  greater  part  of  lh«  ' 
sub-Alpine  moors  above  150O  feet,  there  is  striking  evidence  of  the 
denudation  to  which  the  peat  is  being  subjected  at  the  present  time. 
From  the  Baron  Hills  on  Cross  Fell,  looking  south-east,  the  eye  takes  ia 
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do^luDg  bnt  the  long  stretch  of  moorland  on  each  side  of  the  Tees  as 
fa-xr    as  the  foot  of  the  Weardale  Fells,  scarred  and  farrowed  by  deep 
olxckiinels  cQt  in  the  peat,  in  some  cases  to  a  depth  of  17  or  20  feet.     In 
mwkXky  places  large  areas  of  black  peat  are  quite  unoccupied  by  any 
vegetation  and  strewn  over  with  the  remains  of  ancient  birch  woods, 
^wkich  are  continually  being  exposed  as  the  peat  wastes  away.    Although 
over  much  of  this  area  the  peat  is  of  the  average  thickness  of  20  feet, 
yet  in  some  places  the  denudation  has  been  so  rapid  that  large  areas  of 
the   underlying  glacial  day  are  laid  bare.    The  moorlands  now  under 
discussion  have  been  altered  less  by  artificial  agency  than  any  other 
part  of  the  Pennines.    They  are  far  removed  from  any  large  towns,  not 
need  as  water-catchment  areas,  untraversed  by  any  roads,  and  unaltered 
by  any  attempts  of  reclamation.     Heather-burning  is  carried  on  to  a 
very  limited  extent,  and  not  at  all  above  1800  feet.     A  few  surface 
drains  have  been  cut  on  some  of  the  lower  moors  towards  Hartside,  and 
these  appear  to  be  rapidly  restricting  the  amount  of  Eriophorum,  but 
the  only  interference  with  the  natural  drainage  to  the  south-east  of 
Cross  Fell  for  the  first  8  miles  of  the  course  of  the  Tees  is  a  few 
ohaonels  cut  in  the  old  mining  days  to  feed  three  artificial  tarns  near 
Casbwell  Mine  and  a  few  near  Tynehead.     So  far  from  these  accele- 
rating the  denudation  of  the  peat,  they  would  tend  rather  to  retard 
H  by  carrying  off  the   surplus   water  from   springs   in   well-defined 
channels. 

Sphagnum  is  generally  distributed  over  the  moorlands,  but  in  most 
biases  it  forms  quite  a  subordinate  feature  in  the  vegetation,  and,  as  far 
^  the  writer  could  judge,  very  little  peat  seems  to  be  forming  at  the 
present  time. 

At  about  2200  feet  on  the  east  side  of  Cross  Fell  the  heather 
lasociation  gives  place  to  grass  heath,  which,  however,  is  still  mixed 
with  a  good  deal  of  Eriophorum,  with  occasional  patches  of  Calluna  and 
Vaccinium  up  to  2500  feet,  where  the  ground  rises  abruptly  in  a  series 
of  Bteep  terraces,  and  the  vegetation  merges  into  drier  grass  heath.  As 
the  ground  becomes  more  level  near  the  summit  plateau,  occasional  peat 
dunes  make  their  appearance,  the  intervening  ground  being  still  covered 
with  grass  heath.  These  dunes  are  often  more  than  4  feet  high, 
And  are  the  only  remains  of  a  thick  bed  of  peat  which  once  covered 
the  whole  of  the  ground,  and  they  afibrd  good  evidence  that  the  climatic 
conditions  have  changed  since  the  peat  beds  were  in  course  of  formation. 
The  summit  plateau,  at  about  2900  feet,  is  occupied  by  a  scanty 
▼egetation,  growing  between  the  bare  patches  of  peat  and  rock,  com- 
posed of  a  few  stunted  members  of  the  heather  and  grass  heath  associa- 
[  tions,  and  boggy  pools  containing  Eriophorum  and  Sphagnum.  The 
higher  and  drier  part  of  the  plateau  is  covered  with  living  and  decaying 
Baeomiirium  lanuginosurrij  forming  mounds  of  peat,  weathered  away  to 
a  Tertical  surface  on  the  south-west  side. 

No.  m. — September,  1904.  \j 
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During  tbe  course  of  the  survey  macy  seotions  through  the  peat 
have  1>een  made  on  the  CroBB  Fell  range  and  on  some  of  the  Wearlale 
FeUs.  The  Bootions  have  Bomotimes  been  carried  down  to  a  depth 
of  1 7  feet  to  the  base  of  the  Burfaco  peat  bed,  and  continued  through 
4  or  6  feet  of  glacial  clay  bolow,  and  a  aiicceabiou  of  plant  beds  varying 
in  thickness  from  2  to  8  inches  has  been  expoeed,  separated  by  layen 
of  stiff  grey  glacial  clay. 

The  plant  remains  I'rom  these  different  inter-glacial  beds  ia  very 
disaimilar,  and  show  that  considerable  climatic  changes  have  taken 
plaoc.  The  author  is  now  extending  these  observations,  and  comparison 
will  be  made  with  the  remains  of  peat  beds  outside  tbe  present  area, 
both  in  Scotland  and  in  Ireland,  and  the  results  will  be  given  in 
future  papers. 


Alpeni 


i  HkATHS. 


As  the  upper  limit  of  tbe  Calluna  and  Vaccinium  moors  is  reached 
at  about  21 50  feet,  the  vegetation  changes  into  Eriophorum  and  stunted 
Calluna,  with  ranch  Vac-iniuvt  Myrlilhi".  As  the  ground  beoomes  steeper 
and  drier,  this  gives  place  to  grass  heath,  whilst  on  the  steepest  slopes 
[>aBtiire  is  encountered.  The  vegetation  over  much  of  the  Alpine  graoB 
heath  consiats  of  the  following  plants : — 


Dftchamptia  flexuoia,  Trin, 

NariivM  tlrieta,  L. 
AgrottU  eanina,  ].. 


MoUiiia  aaria,  Sobmnlc. 
G„n«,ia  Ericn,  DC. 
ViwiHmHm  Myrtniat,  L. 
Eiiophonim  m^fnaAim,  L. 


The  Nardns  of  the  snb-Alpine  region  is  here  largely  replaced  by 
Jhiwiih  tquarrOKiis. 

Alpine  pasture  is  well  developed  on  some  parts  of  Cross  Fell  and 
Milbnru  Forest,  chiefly  on  the  dry  Itmeatone  and  sandstone  bands.  The 
most  abundant  grass  on  the  former  ia  Setleria  cm-ulea.  which  in  some 
places  forms  the  only  vegetation,  as  on  Stoop  Band.  Alpine  plants  are 
confined  to  spring  heads,  the  sides  of  rills,  and  grassy  places,  and  oocnr 
chiefly  on  the  Cross  Fell  chain.     The  following  occur  in  the  present 


Thalictrum  alplnniu,  L. 
Jtrulu  inaiaa,  L. 
Tblmpi  alpatre.  L. 
CoehUtiriii  alpiiia,  H.  ('.  Vr'nte. 
Dryat  oclopelala.  L. 
Saxi/foga  »te/(art«,  L. 
S.  HiTcului,  L. 
3.  hgpniodei.  L. 
Bedum  eilUmitm,  L. 
EjMobitim  oUinefiAiuit 
Oatinm  horcale,  L. 


»,  Vi!l. 


ATetottafihyloi  Vva-urti,  Hpreng. 
Fnonntum  uligniontm.  \,. 
Andromeda  Poti/oliii,  L. 
Oentiana  verna,  L. 
Bartiiii  aipina,  L. 
Polygonum  viEipamm.  \i. 
Tijfiddia  paluttrii.  Hud. 
a<Tex  rigid-i.  Good. 
C.  eajiilla.rU,  L. 
FtMucit  rivijftra. 
Woadtia  ilveiitit,  B.  Br. 


Denudation  o!  tba  Peat  exposing  Glacial  Clay  on  Tynehead  Fell  at  1,600  leel. 
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SUMMAHV. 

H 

1         The  following 

tables  give  au  analysts  of  the  area 

3  covered  by  the               ^| 

■    main  types  of  vegetation  in  Part  I.  and  Part  II.,  and  as 

the  area  of 

1   observation  is  extended  northwards   and  westwards. 

such 

tables   win 

give  a   rewiy   means    of  comparing   the    vegetation 

of  n 

eighbouring 

diatriotB  :— 

8qa»«n,lle. 

Caltiratiun 

0«Uandpermi»Beatpo»tureCO,  OPa)  128 

i5J  per  «nl. 

WuodUnd 

n    ,. 

CflniferouB  woodland  (P,  C)           ...        :i 

Natuml  pasture  nnd  grass  hc^athsl 

m    .. 

(P.i.  GH,HGH)                           / 

Snb-Alpine 

Hoather  with  Kriophornm  m(ioHi(EH)      11 

i    .. 

■Mriaodt 

Heather  moo™  (H) 45 

16 

2 

. 

Eriopborum  bogs  (E)         13 

... 

41       .. 

VscMiiDLULii    aud    Varaifiium    andt 
beutlier  mwitB  (V.  VH)                /      '' 

••         ,. 

,  Alpine  moorlandB  ... 

Alpin.'   ffrasa  heatii   and   pastarel         „ 

(GH,  Pa)                                      ( 
Alpino  jilttteuu         tmoH 

i       .. 

Total '.tSO 

100        .          ^^H 

Total  area  over  2000  foet,  l-.l  squnre  miles. 

Bhset  11. 

^^ 

Squiremllt. 

0aUandpermnn.>ntpiiBturo(O.  OPa)     M 

221  percent. 

Woodland    

Decidm>uB  woods  (D.  OK.  Bi)      ...         1 
Ciiniferous  woodB  (P,  C)     S 

1 

Natimil  pastup-  uad  grass  li»alliB, 
(Pa,  GH.  KGH.  HGH,  V{iH)     f      "•* 

321       .. 

Bob-Alpine  moors  ... 

Heather  roo,ira(H) 2.")} 

n    .. 

Heath.-rwithEriophorumui,«rs(EH)   471 

n 

ErinpbonimboeH(E)         l:l 

41     ,. 

/Vacciniom   and    Vaocinium    and 

he»lheriiioorH(V.Vli)                           "** 

^i          : 

Eriophorum,       Vawininm       and 
heather  inoora(EVH)                  J       '^'^ 

6 

Alpine  moorlands  ... 

Alpine  pasture  ami  gttaa  hiathsl 
(Pa.GH)                                       f       ^^ 

;'*    ,. 

V  Alpine  plateau  (A) | 

Total 230 

100      .. 

Total  area  owt  2000  feet,  41  square  milee. 

The  perceutag 

is  are  expressed  per  cent,  of  the  total  «{  28(j  square                 | 

miles. 

a 

I  BUI  greatly  i 

ndebted  to  Mr.  H.  E.  Wimperia.  r.a 

.    ASSOC. M.ISST.C.E,, 

for    making    tiies 

e    measurements.      The    figures    w 

ere 

obtained    by 

■meaaa  of  &  plania 

eter  from  the  published  botanical 

1 

maps 

The  error 
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introduced  by  the  slope  of  the  gFound  is  in  all  oases  qnite  small,  rarely 
approaching,  and  never  exceeding,  1  per  cent. 

In  conclusion,  it  may  be  interesting  to  compare  the  two  areas  of  the 
northern  Pennines  now  surveyed  with  the  southern  Yorkshire  Pennines 
surveyed  by  Messrs.  Smith,  Moss,  and  Bankin.  The  southern  district 
presents  a  smaller  extent  of  moorland  than  the  northern,  and  at  the 
same  time  is  intersected  by  a  larger  number  of  cultivated  areas.  The 
flat-topped  hills  are  covered  with  a  dominant  vegetation  of  Eriophomm 
bog,  and  in  most  cases  only  a  narrow  fringe  of  heather  or  grass  moorland 
separates  these  bogs  from  the  cultivated  area. 

On  the  more  elevated  moors  of  the  northern  region  the  Eriophorum 
bog  is  much  less  in  evidence,  and  in  its  place  we  have  a  great  develop- 
ment of  heather  and  grass  moorland  (22  per  cent,  of  the  area)  rising 
above  2000  feet  into  the  upper  zone  of  vegetation.  Over  much  of  these 
Alpine  moors  on  the  dypgeogenous  hills,  Calluna  and  Yaocinium  are 
dominant  plants,  bat  Eriophorum  again  becomes  conspicuous  on  the 
eugeogenous  Weardale  Fells.  Well-marked  areas  have  been  mapped  on 
Stainmore,  where  Sphagnum  or  the  bog  moss  supersedes  all  other  plantr*, 
but  this  association  has  not  been  recognized  in  the  South  Yorkshire 
district. 

The  range  of  the  different  associations  in  Part  II.  may  be  summarized 
as  follows : — 

I.  Region  of  Cultivation, 

1.  With  oats  (no  wheat),  450  feet  to  800  feet.    Only  in  the  Eden 

valley  and  lower  Weardale. 

2.  No  oats.     Permanent  pasture  reserved  for  hay  :  upper  limit, 

1950  feet. 

3.  Region  of  deciduous  trees  :  upper  limit,  1100  feet. 

II.  Suh  Alpine  Begion, 

1.  Region  of  coniferous  trees:  upper  limit,  2015  feet.     Pine- 

remains  in  the  peat  at  2400  feet. 

2.  Birch  copses:   upper  limit  at  the  present   time,  1200  feet. 

Extensive  birch-wood  remains  up  to  2700  feet. 
X  Grass  heaths,  generally  developed  as  an  intermediate  zone 
between  the  Alpine  moors  and  the  area  of  cultivation. 

4.  Natural    pasture  developed  in   patches  or  long  bands  on 

outcrops  of  limestone. 

5.  Heather  moors  only  developed  in  a  few  places  between  the 

Eriophorum  areas  and  the  grass  heaths. 

6.  Heather  with   Eriophorum  moors  covering  nearly  all  the 

ground  immediately  below  the  Alpine  moors. 

7.  Eriophorum  or  cotton  grass  bog  in  badly  drained  areas  at  all 

altitudes. 

III.  Alpine  Begion. 

1 .  Yaccinium  and  heather  moors  developed  on  the  dysgeogenous 
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hills,  parttoalarly  the  Gross  Pell  rax^ge:  lower  limit,,  2000 
feet ;  upper  limit,  about  2200  feet. 

2.  Eriophomm,  Yaccinium,  and  heather  moors  developed  on  the 

eugeogenoos  hills  of  the  Weardale  watershed  :  lower  limit, 
2000  feet ;  upper  limit,  2300  feet. 

3.  Alpine  grass  heath  above  the  Yacoinium  and  heather  moors. 

4.  Alpine  pasture  on  limestone  exposures  well  developed  at 

Baehow  End,  on  Ousby  Fell,  and  Millburn  Forest. 
5  Alpine  plateau  on  the  more  exposed  summits. 
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In  Dr.  Otto  Pettersson's  Paper,  salinity 
and  chlorine  should  everywhere  read  "per 
mille  "  and  not  "  per  cent." 


CIRCULATION. 

By  Dr.  OTTO  FETTERSSON. 

Thb  circulation  of  oceanic  waters  has  been  ascribed  partly  to  physical  causes,  such 
ai  the  heating  of  surfoce  waters  in  tropical  and  the  cooliog  in  polar  regions,  partly 
te  mechanical  cancer,  such  as  the  influence  of  the  prevailing  winds.  The  latter  is 
*^  present  regarded  as  the  chief  motive  power  of  the  currents  of  the  sea.  In  either 
^  the  vis  movendi  must  be  the  effect  of  a  thermodynamic  cycle  of  the  free  heat 
^  the  atmosphere  or  in  the  hydrosphere.  On  the  mechanical  hypothesis,  it  is 
^*^Q8  that  the  priouury  effect  is  the  generation  of  surface  currents  (wind- currents) 
^  graat  intensity,  and  that  the  intensity  of  motion  must  decrease  with  the  depth. 
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The  general  coiiTictioii  at  present  is  that  the  moyement  of  the  bottom  waters  of 
the  ocean  is  extremely  slow  (vide  G.  Schott*8  description  of  the  rssolts  of  the 
German  Valdivia  expedition). 

In  1878  I  pointed  out  that  a  great — and  probably  the  greatest — ^part  of  the 
oceanic  current  system  must  be  due  to  another  cause,  viz,  the  thermodynsmic 
cycle  of  latent  heat,  consisting  in  the  formation  of  ice  in  polar  regions,  and  the 
melting  of  ice  in  sea-water  at  lower  latitudes/ 

The  melting  of  ice  in  sea-water  gives  birth  to  a  system  of  currents  and  under- 
currents, of  which  the  following  diagram  will  give  a  schematic  repreeentation :  t~ 
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FIG.    I. — ^SOHKMATIC  BEPBE8KMTATI0N   OF  TUK   MELTING   OF   lOE  IN  SEA-WATEB. 


Imagine  an  ice-block  floating  in  water  of  + 1°  C.  temperature  of  35  per  cent, 
salinity.  If  the  block  is  of  rectangular  shape,  and  its  submerged  part  is  L  metre 
in  depth,  the  height  of  the  free  part  of  the  ice  which  rises  above  the  water  will 
be  0-1185L. 

Imagine  the  ice  to  be  enclosed  in  a  thin  box  of  perfectly  conducting  metal, 
wherein  it  melts.  If  the  ice-water  is  allowed  to  escape  through  an  aperture  at  a, 
and  the  sea-water  to  enter  from  below  through  another  aperture  in  the  bottom  at 
bf  theo  the  ice-water  will  rise,  forced  up  by  the  superior  hydrostatic  pressure  of  the 
salt  water,  and  spread  over  the  surface  of  the  sea.  The  rea- water  acts  like  the 
piston  of  a  pump,  and  the  work  of  this  pump-stroke  we  fiud  by  an  easy  calculation 
to  be  00131)L  kilogrammetre  for  every  kilogran  of  ice  melted. 


♦  Of  vers.  Kgl.  Vetemkaps  Ahademinis  Forhandly  IH7S,  No.  2,  p.  61;  and  *0n  the 
Properties  of  Water  and  Ice*  (Vegaoxpeditionens  iakttagelser,  Stockholm,  1888). 

t  For  the  particulars  of  this  deduction,  see  the  paper,  *'Dio  WaasenEirkulation 
im  Nordatlantischen  Ocean,"  Pet.  Mitt.,  1900,  Heft.  HI.  and  IV.,  p.  7. 
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The  calooluB  *  ■hows — 

1.  That  the  &mouiit  of  work  sot  free  st  the  melting  of  ice  In  salt  watei  is 
pToportioiuJ  to  the  ipecific  gniTlty  of  the  water.  When  the  deiuit;  of  the  water 
U  =  1,  it  becomea  nil,  i.«.  the  melting  of  ice  ia  fresh  water  produoea  no  mechanical 
effect. 

2.  That  tlie  onerg;  ia  proportional  to  the  depth  of  the  aubmerged  part.  If  we 
calculate  the  effect  of  the  melticg  of  a  kilogmm  of  lea  from  on  Aotarctia  iceberg 


I.   2.— BITHTMETBIO  CHABT. 


dnwing  500  metres  of  water,  the  enei^  will  be  eqaal  to  about  T  liilogram metres. 
The  energy  atored  op  in  the  system  ice  and  salt  water  is  entirely  transformed  into 
motion  of  the  water,  >.«.  to  the  generation  of  oceanic  currents.  It  is  a  notable 
cbaraeteristic  of  the  transformations  that  belong  to  the  cycle  of  latent  heal,  that 
no  detonoration  or  loss  of  heat  taksa  place. 

The  heat  which  maintains  the  ice-melUng  process  is  supplied  from  the 
■urronnding  water,  which  is  cooled  to  -190°  C.f  in  contact  with  the  Ice.    It 

•  gee  Pel.  Mitt.,  1900.  Ic. 

t  AcooTdiag  to  M.  Enndsea'a  lut  determinntioni.  See  '  Pabli cations  de  clr- 
eonstanoe  No.  4  du  Conseil  permanent  international  pour  I'exploration  de  la  mer.* 
Copeubagne,  1908. 
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partly  mixes  with  the  ice-water,  therebf  formiag  a  aurfaue  current  of  cold  diluted 
water  ("  polar "  carreots).     Faitij  it  sinks  to  the  bottom,  aft«r  baviog  given  ap 
its  HnrpIuB  of  heat  to  the  ice.    This  cooled  water  forms  the  holtom  layer  of  tha   ' 
oceans.     The  diagram  iodicates  this  eyatem  hy  arrows. 

It  is  evident  that  the  water   io   the   immedialo   vioicity   of  the   ice   caoiiot    ] 
maintain  the   ice-melting  prooesa  long.     The  sea-water  which  baa  given  up  tla 
surplus  of  heat  to  the  ice  either  ascends  or  descends,  and  is  replaced  by  an  inflow 


of  new  water,  which  neceaaarily  must  take  the  shape  of  a  warmer  under-current 
of  wh»t  we,  in  our  hemisphere,  may  denominate  as  "  Atlantic  "  water  between 
the  cold  diluted  surface  layer  aad  the  cold  bottom  layer  of  "Arctic"  water. 
According  to  this  nomenclature,  Arclic  irakr  is  mainhj  Atlantic  water  which  hiM  , 
Iten  meUinorpho»ed  hy  ice-mclUng. 

Id  the  vicinity  of  the  ice  we  thus  have  Arctic  surface  water  (cold  and  diluted}] 
and  Arctic  bottom  water  (cold  md  very  little  diluted),  and  between  both  AtUntlBvl 
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^wrater.    Every  deep  sounding  hitherto  made  in  the  ice-filled  regions  of  the  ocean 
'bears  out  the  hct  that  there  exists  a  maximum  of  temperature  and  salinity  (not 
of  density)  under  the  ice  and  waters  of  the  polar  current — N.6.  if  the  depth  is 
sufficient  to  allow  the  triple  system  of  currents  to  develop.    Wherever  the  depth 
is  too  shallow  to  permit  the  warm  under-current  to  enter,  the  ice  of  the  polar 
currents  is  carried  unaltered  down  to  lower  latitudes.     Therefore  ice-currents 
always  follow  the  continental  shelf  (eg.  the  coasts  of  Greenland  and  Labrador). 
Wherever  an  ice-current  has  to  pass  over  a  deep  part  of  the  sea  (e,g.  Baffin's  bay, 
south  of  Newfoundland,  etc.),  its  ice-masses  are  vigorously  attacked  by  the  warm 
uuder-currents  which  always  follow  the  trend  of  the  deepest  isobathic  lines.*    The 
ice-current  dissolves  into  a  oold-water  current ;  or  gives  birth  to  a  cold-water  area 
which  extends  over  great  parts  of  the  ocean.  Consequently  the  ice-melting  process 
in  the  oceans  is  localised  to  the  meeting-places  of  ice-currents  with  warm  under- 
currents.   One  such  place  is  the  sea  between  Iceland  and  Jan  May  en. 

From  the  following  sea-chart  we  infer  that  a  broad  channel,  up  to  1900  metres 
deep,  extends  from  the  deep  region  of  the  Norwegian  sea  between  Iceland  and  Jan 
Mayen  to  the  coast-bank  of  Greenland,  over  which  the  polar  current  wafts  its 
icefloes  towards  the  entrance  of  the  Denmark  strait,  which,  at  its  narrowest  part 
between  the  north-western  promontory  of  Iceland  and  Greenland,  is  very  shallow. 
The  ice,  crowded  together  here,  finds  an  escape  through  the  deep  channel  between 
Iceland  and  Jan  Mayen. 

In  March  and  April  the  ice-drift  usaally  occupies  the  greatest  part  of  this 
channel,  and  occasionally  sends  floes  and  blocks  of  ice  down  to  the  eastern  and 
even  to  the  southern  coast  of  Iceland.  Such  was  the  case  in  April,  1903.  In  the 
following  months,  however,  the  influence  of  a  warm  under-current,  a  branch  of 
the  great  Atlantic  warm- water  current  of  the  Norwegian  sea  (alias  "  Gulf  Stream  ^), 
begins  to  manifest  itself  by  the  melting  of  the  ice  between  Iceland  and  Jan  Mayen. 
The  following  charts,  borrowed  from  the  publications  of  the  Danish  Meteorological 
Institute,  show  how  an  area  of  not  less  than  90,000  square  miles  was  cleared  from 
ice  in  the  time  from  May  to  July,  1896. 

From  the  excellent  hydrographic  deep  soundings  of  the  Danish  Ingolf  Expe- 
dition, I  have  calculated  the  energy  generated  by  the  ice-melting  in  summer 
between  Iceland  and  Jan  Mayen  to  be  equivalent  to  about  400,000  H.P.  It  can 
be  resembled  to  that  of  a  waterfall  where  the  water,  instead  of  descending,  ascends 
from  below  to  the  surface.  Thereby  the  waters  of  a  mighty  cold-water  current, 
the  ^'East  Iceland  polar  current,"  are  accelerated  in  a  south-easterly  diieotion, 
contrary  to  that  indicated  by  the  influence  of  the  Earth's  rotation,  towards  the 
Faroe  islands.  The  velocity  of  this  current  was  calculated  to  be  6*9  cm.-8ec. 
(direct  measurement  by  floats  indicate  a  velocity  of  8*4  cm.-sec),  and  that  of  the 
under-current  to  be  2*9  cm.-sec.  in  the  contrary  direction .t 

Both  currents  are  represented — the  warm  under-current  by  a  broad  line,  the 
cold  surface  current  by  a  number  of  finer  parallel  lines,  on  the  following  chart, 
which  is  a  schematic  representation  of  the  current  system  of  the  North  Atlantic 
and  the  Norwegian  sea.  Foil-drawn  lines  denote  surface  currents,  dotted  lines 
nnder-currents. 

In  the  Atlantic  proper,  south  of  Iceland,  we  notice  the  ramifications  of  the 


*  This  tendency  of  the  warm  under-ourrents  to  follow  the  deepest  troughs  of  the 
^^^^^  must  be  ascribed  to  the  influence  of  friction.    It  is  obvious  that  a  body  of  water 
T^^^h.  moves  between  two  other  layers  of  water  in  a  direction  opposite  to  them  must 
^  inflnenoed  oonsiderably  by  friction,  and  take  the  line  of  least  resistance, 
t  This  was  the  number  calculated  by  W.  Ekman,  PeL  MiU.,  Ic 
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great  Atlanlic  warm-vat«r  current.  Each  gf  these  branches  proceodB  northward% 
following  the  directloQ  of  ouc  of  the  deep  troughi  of  the  AlUntio  (cf.  the  batby-' 
metric  chart).  Two  of  tbeee  braoches  enter  into  the  North  aeo,  one  through  tlia 
ChBQDel,  the  other  nurlh  of  the  Orkneys  and  Shctlfkode.  From  the  latter  an  uoder- 
current  penetrates  into  the  Skagerock  over  the  North  tea  plateau,  rollowing  ths 
weslern  and  uoutbero  aiiio  of  the  Norwegian  channel. 

Next  we  have  the  great  warm-WBt«r  current  of  the  Nornegian  sea  which  entera 
over  the  Wyville  Tbamaoa  ridge,  its  access  to  the  Norwegian  sea  over  the  Icelaod* 


'bomaoa  * 


Fiiroe  bank  being  usually  stopped  by  the  East  Iceland  Arctic  current  (see  tin 
chart),  which  skirts  the  nu'them  side  uf  this  bank,  and  sends  an  under-current  ii 
the  shape  of  a  submarine  waterfiill  over  the  Iceland-Faroe  and  Wyville  Tbi 
ridge  into  the  depths  of  the  Nurth  Atlantic,  and  likewise  another  under-current  as  a: 
updrift  of  cold  Arctic  water  over  the  North  sea  plateau  east  of  Shetland.  A  third 
branch  eaters  through  the  Norwe^an  channel  into  the  Skageraok.  Bj  the  aiteinata 
inflow  of  Atlantic  and  Arctic  water,  the  Bah-life  and  the  distribution  of  the  plankton 
in  our  seas  is  determined. 

In  the  middle  part  of  the  Norwegian  sea  the  Yelocitj  of  the  .Atlantic  current 
abates,  and  t  great  accumulation  of  warm  water  of  southerly  origin  takes  place  which 


I 
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eut  BttAia  k  tbickneaa  of  up  to  SOO-IOOO  metres,  according  to  tbe  deep  soundingg 
of  UohD,  Nanaen,  Hjurt,  and  other?.  The  core  of  this  body  of  Atlantic  water 
wa«  found  about  0'  long,  in  the  aummer  of  1900.  From  this  centre  under -currents 
blanch  off  weatwarda  and  northwards,  always  folluwiag  the  direction  of  the  deepest 
channels  of  the  Norwegian  sea.  One  of  these  nnder-currenlB  penetrates  into  the 
deep  channel  betwoeo  Iceland  and  Jan  Msyen,  another  taltoH  a  north- westerly 
direction  towards  the  coast  of  Greenland  ;  the  main  part  of  the  Atlantic  water 
continues  it*  way  northwards  west  of  Spitzbergen,  and  enl«rs  into  the  deep  polar 
bsBia,  where  Nansen  discovered  it  at  about  2iM)  metres'  depth. 

A  considerable  part  of  the  Atlantic  current  enters  into  the  ilarentz  sea  between 
Norway  and  Beeren  island.  The  chart  gives  a  representation  of  the  current 
lyatem  of  this  sea  according  to  the  recent  Russian  investigations.* 

The  branch  of  the  Atlantic  current  which  enters  the  Barents  sea  is  the  only 
one  that  leems  to  fallow  the  easterly  trend  imparted  to  its  waters  by  tbe  Earth's 
rotation.  All  the  other  branchos  seem  t«  be  emancipated  from  this  influence  by  a 
struoger  attraction  acting  in  tbe  opposite  direction.  A  similar  obserTatioo  can  be 
mad«  with  regard  to  the  East  Icetnnd  polar  current,  which  takes  a  south-easterly 
direction,  although  it,  as  a  south-going  current,  ought  to  show  a  tendency  to  keep 
close  to  the  coast  of  Greenland,  The  x>ower  which  counteracts  the  influence  of  tbe 
Earth's  rotation  is  the  attraction  which  the  ice-melting  process  that  is  going  on  at 
the  western  side  of  the  Nurwegian  sea  exerts  upon  the  warm  water  in  the  eastern 
snd  middle  part  of  that  sea.  Another  example  of  a  north-going  current  which  in 
deviated  westward  is  the  Irmin^er  current  south-west  of  Iceland,  and  the  under- 
current of  Davis  strait  and  Baffin's  bay. 

Carpenter,  from  the  observations  of  tbe  Viil',rcms,\  signalled  the  esietencs  of  a 
thick  layer  of  relatively  warm  water  in  Davis  strait  up  to  liS°  N.  lat  The 
observations  of  the  Danish  cruisers  Ilekia  snd  Iiigolf  corroborate  this  statement. 
In  1883,  A.  Uamberg.t  bydrographer  to  the  Nordenskluld  expedition  to  Greenland, 
proved  the  existence  o£  a  layer  of  Atlantic  water  of  -HO"'-!  to  -HO'U  C.  temperature 
between  two  ice-cold  layers  of  Arctic  water  at  400-500  metres  as  far  to  the  north 
as  74°  and  75°  N.  lat  in  BatHc's  bay.  For  Baffin's  bay  and  Smith's  sound  we 
have  further  evidence  of  the  existence  of  an  Atlantic  under-current  in  (be 
li>IIawtng  words  of  E.  L.  Mobs:  § — 

"  The  channels  between  the  polar  sea  and  Smith's  sound  contain  two  strata 
of  sea-water  not  owing  their  temperatures  to  local  cauaaa — an  upper  stratum 
of  polar  water  overlies  a  warmer  northwsrd-Goning  eiteusion  of  tbe  Ailcintic." 

From  the  scanty  maleiial  of  trustworthy  deep  soundings  scattered  in  the 
BDormously  vast  literature  of  narratives  of  Arctic  explorations,  I  have  constructed 
the  schemalic  representation  of  the  current  system  of  tbe  North  Atlantic  on  p.  2'JO. 

The  irretrievable  fact  that  there  exist  under- currents  of  warm  Atlantic  water 
in  tbe  western  tributaries  of  the  North  Atlantic  bears  evidence  inlavour  of  the  theory 
here  propounded.  If  there  were  no  other  forces  in  action  except  the  winds, 
differences  of  level,  of  temperature  and  density,  etc.,  the  oceanic  circulation  in 
Iha  North  Atlantic  would  assume  the  regular  cyclonic  character  so  elaborately 
delineated  in   Mohn's  great  work.;;     The  influence  of  the  Carth's  rotation  would 

•  N.  Knipowitsch,  "Zur  Koaotiiisn  der  geologischen  Klimale,"  Ferftainfl.  i-  t. 
B*M.  Mineralogiielien  Ueiellt-lui/t.  Bd.  xl.  II. 

t  Prec,  ft.  Sue.,  vol.  25,  18711-77,  p.  -^M, 

X  Bih.  K.  Sivnika  Vet.  Ak.  Enndl.  Bd.  9,  No.  10,  p  53. 

%  Proe.  S.  Soc.,  vol.  27.  1878,  p.  :H5. 

i  U.  Mohn,  -Tbe  North  Ooeap,  it«  Depths,  Temperatnre,  and  Circulation.'  The 
Norwegian  North- Atlantic  ExpediUon,  1876-78.    Christiania,  1887. 


292    ON  THE  INFLUENCE   Of   ICE-MELTIKG   UPON  OCEANIC  CIRCULATION. 

keep  the  Dorth-going  Atlantic  nator  at  the  east  and  the  AroUe  water  at  the  west 
side  of  the  oceaD. 

A  clo«er  inapection  of  the  actual  atate  reveals  that  there  must  be  a  flaw  n 
where  in  the  existiag  theory.  If  we  consider  the  rootioo  of  the  Burface  watc 
the  Norwegian  sea  as  borne  out  hj  the  charta  of  floats  set  free  by  the  Ingolf 
expedition  •  and  the  eipedilionsofNathorat.t  the  buoys  of  Andr^  and  other 
a  close  resembtaiice  between  the  tracka  of  these  floata  and  the  current  chart  on  plate 
i.  in  Hohn'a  work.  But  if  we  take  also  into  account  the  qualitiea  of  the  water 
in  motion,  viz.  its  temperature,  salinity,  and  plankton,  we  shall  find  that  the  e 
body  of  Atlantic  water  doea  not  ftow  close  to  the  Korwegian  coaal,  not  even  i 
to  the  Norwegian  coast  bank,  but  takes  a  more  weatcrly  course,  leaving  a  broad 
krea  of  water  of  mixed  origin  •  Atlantic,  Baltic,  Arctio  water  -f  elQuvies  from  the 
tWers  and  fjords,  etc.)  between  itself  and  the  Norwegian  coast.  This  a 
chftraoteriied  by  nerllic  plankton  :  Tripos  plankton  Tp  ^Cleve)  in  the  southern 
part  and  North  sea ;  northern  neritic  plankton  Ns  (Cleve)  in  the  noriheni  part, 
while  the  Atlantic  water  contains  oceanic  plankton,  SiyU,  S.  ,■  ChaeU',  V. ;  Tricho,  T. 
(Cleve).t 

From  this  body  of  Atlantic  water  which,  by  some  influence  Ihat  counteracts 
the  easterly  trend   imparted    to  the  water  by  the  Eirth's  rotation,  is  deflected    i 
to    the    north-west    between     66°    and    69°    of   latitude,   the    under-corieota  ] 
mentioned  on  p.  200  branch  off  in  the  following  directions : — 

1.  To  the  west,  following  the  deep  channel  between  Iceland  and  J(Ui  Hayen. 

2.  To  the  north-west  towards  the  eant  coast  of  Greenland, 

3.  To  the  north  towards  the  north  polar  basin,  following  the  west  aide  of  the  I 
coast  bank  of  Beoren  island  and  SpitEbergec. 

4.  To  the  oast  towards  Barentz  sea. 
Each  of  these  under-currents  of  Atlantic  water  will  be  discussed  separately  in  J 

the  following.      The  existence  of  under-currents  of  warm   water  in   the  Nortit  J 
Atlantic  can  bo  traced — 

At  the  iUTface—\tY  great  edenUtions  in  the  ice-filled  area  of  the  sea.    The  \ 
great  bights  in  the  ice  well  known  to  whalers  and  Arotic  esplorors  are  caused  by 
such  under-currents.     The  ice-chart  for  May,  1836,  on  p.  288  gives  an  illustration 

At  infermediaU  depHa—hj  the  maximum  of  salinity  and  temperature,  which,  as 
a  rule,  is  found  in  all  deep  soundings  In  Arctic  regions  between  about  60  and  300 
metres.  From  the  temperature  series  of  the  Ingolf  expeditions  between  Iceland  and 
Jan  Mayon,  and  from  the  discovery  of  a  layer  of  more  than  0°  C  temperature  under 
the  polar  current  on  the  coast  bank  of  Greenland  by  Captain  Ryder,  I  was  led 
on  the  track  of  the  two  under-currents  here  enumerated  as  No?.  1  and  2,  The 
under-current  west  of  Spitibergen  (No.  3)  was  discovered  by  Mohn  in  1S78, 
The  under-currenls  of  the  Barentz  sea  have  been  studied  most  elaborately  by  the 
Ruesian  hydrograpbic 


*    Den  Danske  Ingolfexpedltion,'  i.     C.  F.  WandeL 

t  '  Expedition  de  A.  O.  Natborst.  Reobeiobes  ooeanographiques  par  F.  Akerblom.* 
Upsatft  Univ.  Arsskrift,  lOOS. 

X  l-'leio  in  his  deseription  of  the  plankton  of  the  Scottish  eipcdilion  with  the    | 
Bttearch  in   1B96,  was  Iho  first  to  distinguish  the  two  difTerent  plankton  s 
eestern  part  of  the  Norwegian  aea.    His  ubaervatioiis  concern,  bowever,  only  the  region    ' 
north  of  the  Wjville  Thoiniou  bunk.     A  oomplote  biologionl  survt^y  of  the  plankton  of    ' 
the    larfaoe  water   of  that  sea   was  made   in   1900   by  J,  Ujort  and  B.  Gran  (m> 
Prf.  Milt..  1001,  iv.  pp.  73-83), 
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At  tht  hotlom-~by  the  preTalenca  of  CaO  in  the  botlom  depoMls.  It  hu 
WD  Raid  before  that  Atlentio  water  nndergoes  a  metamorphoBis  id  contaot  with 
W,  BO  that  Atlantic  water  which  bag  taken  an  active  part  in  the  melting  of  polar 
ioe  aasumes  the  characterietic  properties  of  arctic  water,  not  only  with  regard  to 
ila  temperature,  aaiinity,  denaity,  etc..  but  also  with  regard  to  ite  gaseous  contenta 
snd  the  character  of  its  plankton.  Sir  John  Murra;  has  first  called  attention  to 
!  fact  that  the  foraminifers,  radiolarians,  etc.,  which  form  a  proniiaent  part  of 
the  plankton  of  the  Atlantic  water,  perish  when  this  water  comes  into  contact 


calcareous  shells  then  eiak  to  the 


Id  accordance  with  this  obserTation,  we  tiad,  from  an  inspection  of  this  chart, 
whieh  I  have  compiled  from  the  rasolts  of  the  Challenger,  the  Vorritiggn,  and  the 
Ittgolf  expeditions,  the  path  of  every  under-current  of  Atlantic  origin  niarked  out 
b;  a  relatively  high  percentage  of  CaO  (above  40  per  cent.)  in  the  bottom  deposit. 
AU  the  currents  here  mentioned,  the  under-current  of  Davis  strait,  the  Irminger 
carrsnt  west  of  Iceland,  and  the  iinder-currects  Koa.  1-4  of  the  Norwegian  sea 
haT«  left  their  markn  upon  the  sea-bottom  in  shape  of  calcareous  depositr.  Special 
attenUoa  must  be  drawn  to  an  isolated  patch  of  the  bottom  at  7T°'-78°  N.  lat. 
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ireat  of  Spitsbergon,  riohl;  covered  with  shellB  of  globigerinas,  etc.,  nbieh  OArka 
the  path  of  the  uader-current  No.  3  of  the  north  polar  bauD.  Oa  the  other 
liBud,  we  can  expect  to  find  the  track  of  arctic  curreota  on  the  iea-bottom  in  the 
Hhape  of  characterietic  depoBiti  of  sUicious  ooze  and  oky,  since  the  mala  plaoktoa 
of  the  Arctic  wiit«r  coDBista  of  diatoniB,  Sirn-plttkitm,  .Si  (Clere).  The  exoelieat 
chart  of  the  Iwttoiii  depoaita  of  the  Norwegian  sea,  drana  by  the  chemiat  of  the 
VuiTinyen  Expedition,  Mr.  Schmelok,'  ia  an  iliastration  of  this. 

Id  the  preoeding  1  have  ahoivn  that  under-currenta  of  Atlantic  water  cui,  in 
Bpite  of  the  infloence  of  the  Earth's  rotation,  be  deflected  to  the  rerooteat  weatera 
and  nortb-woatero  parta  of  the  Arctic  ocean  by  the  energy  of  the  ice-melting 
prooeaa.  By  the  same  agent  currenta  and  nnder-currenta  of  Arctic  water  can  be 
deviated  from  their  course  acd  directed  to  the  eastern  side  of  the  ocean.  Among 
such  currents  we  notice,  in  the  firat  place,  the  aurface  current  which  fiowa  along 
the  eastern  and  southern  coasta  of  Iceland  in  an  antt-cyclnnic  direction. 

The  Eaat  Iceland  polar  current  which  north  of  Faroe  dips  under  the  waters  of 
the  Atlantic  current  is  another  eianple  (see  p.  2H9).  A  close  connectiou  seems  to 
exist  between  thia  current  and  the  under-current  of  Arctic  water  which  from  the 
depths  of  thii  Norwegian  sea  penetrates  into  Skagerack  through  the  Korwegian 
channel.  As  we  may  infer  from  the  current  chart  on  p.  WO,  t^tiage^aok  receives  also 
sn  inflow  of  .\tlsntic  water  over  the  North  sea  plateau,  which  likewise  arrives  in 
the  shape  of  an  under-current,  the  surface  of  Skagerack  Ijeing — at  least  in  summer 
— covered  by  the  waters  of  the  Baltic  current  emerging  from  the  Kattegat,  This 
triple  system  of  currents — which  furthermore  is  liable  to  periodic  variatioos — 
makes  the  study  of  the  hydrography  of  our  eeas  very  complicated.  At  the  time  of 
the  international  cruiee  in  November,  190::<,  the  water-layers  of  the  innermost  part 
of  the  Norwegian  channel  in  the  Skagerack,  from  30  to  300  metres,  contained 
a,  rich  animal  plankton  consisting  of  large  cruatacesns  of  the  same  species  found  by 
Nathorst,  Bjort,  and  others  in  the  depths  of  the  Norwegian  sea,  and  by  Nansen 
in  the  polar  basin,  while  the  surface  waters  teemed  with  vegetal  plankton  of 
southern  otigin  :  southern  neritic  or  Vidymiis  plankton,  i)t  (Cleve),  mixed  with 
a  species  of  diatom,  J/iddulphia  chinentia,  known  from  tropical  or  subtropical 
parts  of  the  ooean,  and  never  before  found  in  our  seas. 

EXFERIHEHTS    WITH    lOE-MBLTlNO    IN    SeA-WATBR. 


Tlieortj—The    Geam-al   Oiillinei  of  thi 
li  Ihe  Norwegian  Sea. 
The  process  of  ice-melting  in  salt  water  can  be  studied  experimentally,  and  it  ia 
poaaible   to   conduct   such   experiments  so  that   they  have  a  bearing  upon   the 

Firat  I  will  describe  aome  very  aimpie  lecturing  esperiments  which  can  be 
projected  upon  a  screen  in  order  to  give  a  general  idea  of  tlie  different  syatem  of 
currents  generated  by  ice-melting  in  fresh  water  and  in  aea-water. 

A  small  parallelopipedic  tank  with  transparent  sides  ix  fliled  with  water.  Firs 
glasa  tubes,  each  containing  a  fragment  of  a  crystal  of  permanganate  of  potassium 
dip  into  the  viater,  each  giving  birth  to  a.  tiny  jet,  intensively  coluumi,  which 
descends  perpendicularly  to  the  bottom.  Now  introduce  a  small  piece  of  ioe  at  one 
side  of  the  tank.  The  image  which  appears  upon  the  acreen  vrilt  be  very  different 
if  the  experiment  is  made  with  fresh  water  or  sea-water.  In  bath  cases  the 
jets  are  deflected  towards  that  aide  of  the  tank  where  the  ice  is  placed,     Thft 

*  'The  Hoiwegian  North  Atlantio  Bipedltion,  lSTG-76,'  Ghemistrji  ^■ 


I 
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lurBcteristic  features  of  each  Heries  of  eiperimanta  ie,  tbat  there  ia  no  trace  of  an 

I  vatgoiag  surface  curreot  in  freeh  water  which  appeals  very  diitioctlv  in  Bait  water. 

la  fresh  water  ws  obBerro  the  usual  coovectionaJ  curreuts  which  appear  in 

I  every  liquid  when  cooled  or  heated ;  the  water  ainks  at  the  cooled  side  of  the  tank 

I  and  ri«e«  at  the  other.     In  salt  water  the  currents  havq  the  appcariLnca  shown  in 

the  following  figure  :— 


We  can  diacem  three  different  currents :  one  on  the  surface,  which  fiows  from 
the  ice;  another  current  at  intermediate  depth  runs  straight  towards  the  ice; 
while  a  third  current,  consisting  of  water  cooled  hy  contact  with  the  ice,  follows 
the  hottom  of  the  tank.  The  triple-current  sjatem  in  our  tank  represents  the 
polar  current,  the  under-current  of  Atlantic  water,  and  the  cold  bottom  water  of 
the  western  parts  of  the  Norwegian  sea.  Analogies  of  this  kind  invited  to  further 
eiperimeuts  comhined  with  qnantitative  de  term  I  nations.  The  essential  condition 
for  obtuning  quantitative  measuremcnta  was,  however,  to  establish  a  staUonary 
■jstem  of  currenth^.  For  this  purpose  it  became  necessary  to  provide  for  an 
unlimited  supply  of  ice  and  of  sea-water  of  constant  temperature  and  density. 

Moreover,  it  became  desirable  to  make  an  alteration  in  the  outfitting  of  the 
tank,  in  order  to  reatiEe  as  much  as  possible  in  an  experiment  the  jieculiar 
bydrographic  conditions  of  the  North  Atlantic  and  the  Norwegian  sea.  The 
chAiacteristlc  feature  of  these  seas  is  the  submarine  ridge  between  Iceland,  Faroe, 
and  Scotland,  whereby  the  northern  part  of  the  Atlantic  is  divided  into  two  deep 
basins.  Tbe  tank  was  consequently  divided  into  two  compartments  by  a  partition 
ibowu  in  the  following  iigure  (p.  296).  In  tbe  outer  (Atlantic)  compartment 
an  extra  current  of  sea-water  of  the  same  temperature  and  salinily  was  allowed  to 
cironlate  with  constant  velocity.  At  the  end  of  the  inner  compartment  wss  placed 
a  cage  of  galvanized  iron  wire  containing  ice.  At  four  places  indicated  by  vertical 
Uoea  in  the  figure,  the  temperature,  salinity,  and  density  of  the  water  at  2,  4,  8, 12, 
Uid  16  cms.  depth  was  determined. 

The  contrivance  used  for  this  purpose,  a  sledge  with  cog-wheels,  pipettes, 
thermometers  in  tbe  shape  of  an  L,  need  not  be  described  here.  The  water  was 
purposely  not  filtered.  By  observing  tbe  motion  of  the  small  particles  held  in 
■uspenaion  by  the  water,  I  was  able  to  estimate  approximately  the  velocity  of  the 
currents  at  different  depths.  Tbe  experiment  was  made  in  the  great  cellar  vault 
'  laboratory,  where  the  temperature  was  almost  constant.    The  sea-water 


the  ice.  In  a  second  experiment  a  aponge  with  a  few  cryBtala  of  malaoliite-greeD 
was  raatened  before  the  orifice  of  the  tube,  in  order  to  make  the  coarse  of  the  extra 
carrent  viBible.  So  long  as  there  was  no  ice  ia  the  inner  compartment,  the  water 
there  was  clear  and  transparent  unto  a  few  centimetrea  from  the  partition,  white 
the  waters  of  the  outer  compartnient  were  intensely  coloured.  With  the  intro- 
duction of  the  ice  the  state  of  things  was  chacged.  The  water  of  the  extra  current 
was  deSected  to  the  right  in  the  shape  of  a  well-defined  under-current,  which 
pftMcd  about  1  cm.  over  the  partition  wall  straight  towards  the  ice.  Here 
the  coloured  tongue  of  water  parted  in  two,  one  part  rising  to  the  surface,  where 
«  rapid  current,  flowing  at  the  rate  of  2  cms.  to  the  second,  hrooght  the  water 
back  to  the  outer  compartment  and  to  the  exit  tube.  The  other  part  sank  J 
down  from  the  ice  to  the  bottom.  The  bottom  water  flowed  towards  the 
where  it  seemed  to  accumulate  until  it  reached  the  level  of  the  partitior 
found  an  escape  over  it  into  the  ooter  compartment  under  Iha  ingoing  current— i 
a  Blrikiog  illustration  of  the  description*  of  the  oulQnw  of  the  waters  of  the  e 
Iceland  polar  current  over  the  Fnroe-Iceland  and  Wyville  Thomson  eubmariiM 
ridge  vndfr  the  Atlantic  current,  which  tuns  in  the  opposite  direction  o 
ridge  into  the  Norwegian  sea." 

The  ruing  tendency  of  the  bottom  water  at  the  right  side  of  the  submarine 


See  M.  EnndeoD,  -  The  Danish  litgol/  Expedition.' 
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ridge  is  proTed  by  its  relatively  low  density  (1*02659)  at  24  cms.  depth.  At 
16  cms.  the  density  of  the  water  in  situ  was  found  to  be  1*02662.  The  observa- 
tioDs  in  the  Ticinity  of  this  place  are  too  few  to  admit  a  calculation  of  the 
djDamical  conditions ;  but  it  nevertheless  seems  probable  that  in  similar  places 
in  the  ooeaa — e^.  at  the  northern  side  of  the  Wy  ville  Thomson  bank — the  motion 
of  the  deep  water  takes  the  shspe  of  a  vertical  vortex  or  eddy. 

The  infloenoe  of  the  cold  under-carrent  which  passes  over  the  ridge  is  shown 
1^  the  lower  temperature  4^*45  C,  and  the  higher  density  1  02645  at  the  bottom 
of  the  other  compartment.  The  cold  under-current  which  passes  over  the  Iceland 
Faroe  bank  has  a  similar  effect  upon  the  temperature  of  the  bottom  water  on  the 
Atlantic  side  of  the  bank,  according  to  M.  Enudsen. 

The  nambers  in  the  diagram  on  p.  296  refer  to  measurements  made  eight  hours 
after  the  introduction  of  ice  in  the  second  compartment,  when  the  triple  current 
•ystem  had  become  stationary.  The  maximum  of  temperature  corresponding  to 
that  which  characterizes  Arctic  seas  was  situated  at  a  depth  of  4  cms.  in  the 
two  *' stations"  nearest  to  the  ice.  The  temperature  series  from  the  *' stations " 
in  our  experiment  has  a  striking  analogy  to  certain  well-known  temperature  series 
obtained  by  deep  soundings  in  Arctic  and  Antarctic  seas.  See  the  diagram,  Fig.  9. 
The  only  essential  difference  is  that  the  temperatures  in  the  experiment  on  the 


Expenm^ni  Stat .  I 


65" J  J  Lai. S  iio"3'*L<m^E 


e* 


♦  / 


-. « 


►J* 


•/" 


MUer 


♦  /• 


c 

1 

^**w. 

1    V" 

i 

■V, 

> 

/ 

i 

\ 

1 

/aaa 


X009 


J0IV» 


FIG.   9. — TEMPERATURE   DIAGRAMS. 


whole  were  found  to  be  higher  than  in  the  deep  soundings.  We  must  remember 
that  the  temperature  depends  (1)  upon  the  distance  from  the  ice,  (2)  u]3on  the  rate 
at  which  the  supply  of  warm  water  to  the  ice  takes  place.  If  the  extra  current 
IB  our  experiment  had  flowed  less  abundantly,  we  should  have  attained  a  tempe- 
ntiirc  aeriee  similar  to  those  observed  in  the  ocean,  but  in  that  case  it  would  have 
kited  weeks  before  the  stationary  state  had  been  reached.  From  the  experience 
Ipaioedy  I  felt  convinced  that  it  would  be  possible  to  conduct  an  experiment  in 
Ka  HL — SiPTSMBER,  1904.]  z 
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such  a  manner  that  it  would  present  a  stringent  analogy  to  the  ioe-melUng  pheno- 
menon in  nature,  and  open  the  way  for  mathematical  discussion  of  such  phenomena. 
The  theoretical  prohlem  can  be  attacked  from  two  sides^  tIe.  from  a  tbenno- 
dynamical  or  from  a  hydrodynamical  point  of  view.  In  my  former  paper  in 
Petermanns  Mitteilungen  I  had,  from  elementary  thermodynamic  prinoipka, 
calculated  the  eaergy  developed  by  the  ice-melting  process  in  summer  between 
Iceland  and  Jan  May  en,  which  maintains  the  East  Iceland  polar  current,  to  be 
about  400,000  H.P,    This  time  the  problem  seemed  to  fall  more  vithin  the 
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FIG.    10. — lOE-MELTING   EXPERIMENT  (KBISTIANIA). 


limits  of  hydrodynamics,  since  the  object  was  to  locate  the  accelerating  forces 
of  the  oceanic  circulation  of  the  North  Atlantic.  For  such  purpose  I  requested 
Mr.  J.  W.  Sand  Strom,  First  Assistant  to  the  Swedish  Hydrograpbic  Commission, 
to  repeat  the  experiment  on  a  larger  scale  in  the  Central  Laboratory  for  Oceanic 
Research  at  Christiania  with  a  large  tank,  which  Prof.  F.  Nansen  kindly  placed  at 
my  disposal,  in  such  a  manner  that  the  result  could  be  calculated  according  to 
the  principles  of  Prof.  W.  Bjerknes'  hydrodynamic  theory.*     In  the  analytical 


*  V.  Bjerknes,  ^Ueber  einen  hydrodynamischen  Fundamentalsatz  nnd  seine 
Anwendung  auf  die  Mechanik  der  Atmosph'are  und  des  Weltmeeres,"  K.  8.  Fst.  Ak, 
Ban({2.,Bd.81.,1808. 
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woA,  Hr.  SaaditiSm  wh  urirted  by  our  ohemiail  Maittaat,  Hiw  A.  FklmquiBi, 
The  pHdcnUn  of  thU  esperimeiit  will  be  dwcribed  in  k  Mpuata  p«per.  Hr. 
SandiMiii,  who  ma^ojai  mo  extn  onireDt  ot  len  iatenalty  than  I  hftd  used,  was 
kble,  on  MOcmnt  of  the  Ufger  icale  on  which  he  operated,  to  study  the  ice-melting 
pbeDomeDon  in  the  Immediate  proximity  of  the  ioe.  He  fband  that  the  aocele- 
nitlng  fOToaa  generated  by  the  melting  of  tbe.ice  are  rery  inteoBive,  and  tend  to 
cataUieh  the  tri[d»-oarreut  tyitem  wbioli  I  hare  described.  According  to  Bjerknei' 
theory,  we  can  easily  deMnnlue  the  magnitude  of  the  accelerating  forces  in  aoUon 
witiiln  the  tank  (as  well  a«  within  the  ocean),  by  computing  the  number  of  c.g3. 

tSOHAUKGS 


no.   13. — YELOCITIEB  MEAStlBEl) 


■olenoida  formed  by  the  ioterfection  of  the  isohathio  sod  iiioeteric  linei  of  a 
Mction  through  the  tank.  Calculus  shows  that  within  the  longitudinal  section 
of  the  tank  shown  in  the  following  figure  there  wpre  two  principal  fields  of  fwces — 
one  under  the  ice  accelerating  in  this  direction  0  {=  0'5T  c.^.s.  Bolenoida),  the 
other  at  the  oppoait«  side  in  the  vicinity  of  the  partition  accelerating  in  the 
opposite  direcUon,  G  (=  0*18  C.g.s.  solenoids).  Tfae  mechanical  energy  developed 
h^  the  melting  of  ice  iu  eea-water  consequently  tends  to  geoetate  a  current  of 
water  cooled  by  contact  with  the  Ice  along  the  bottom  of  the  tank  to  the  partition. 

X  2 
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The  maximum  velocity  of  thlB  current  Sandstrom  meMured  as  0*14  cm.  to  the 
second.  The  accumulation  of  bottom  water  at  the  partition  counteracts  the 
influence  of  the  ice-melting  process,  the  active  force  being,  however,  superior  to 
the  reactive  by  0'39  c.g.8.  solenoids.  Consequently  the  bottom  water  must  be 
carried  out  of  the  compartment  in  the  shape  of  an  under-current  over  the  petition 
wall.*  The  other  currents  constituting  the  triple  system  were  found  to  be  well 
developed ;  the  outgoing  (**  polar  ")  current  had  a  velocity  of  0*03  cm.,  the  ingoing 
(**  Atlantic  ")  current  a  velocity  of  0*23  cm.  to  the  second. 

Mr.  Sand8tr()m  paid  special  attention  to  the  distribution  of  temperature, 
salinity,  and  density  in  the  immediate  vicinity  of  the  ice,  as  well  as  to  tiie 
corrosion  of  the  ice-block,  which  originally  weighed  50  kilos.  The  following 
figures  show  the  shape  of  the  ice-block  after  twenty-four  hours.  The  upper  figure 
represents  the  isotherms  of  the  water  in  contact  with  the  ioe.  The  lower  figure 
is  a  diagram  of  currents.  It  will  be  seen  that  the  action  of  the  warm  under- 
current is  concentrated  upon  the  under-surface  of  the  ice-block.  For  further 
particulars  I  must  refer  to  ^Ir.  Sandstrom's  own  paper,  which  will  soon  appear 
in  the  reports  of  the  Swedish  Hydrographic  Biological  Commission. 

I  next  tried  to  collect  a  material  of  hydrographic  observations  from  the 
Norwegian  sea  which  could  be  used  for  a  comparative  study  of  the  influence 
of  the  ice-melting  upon  the  circulation  of  that  part  of  the  ocean.  I  deemed  only 
such  series  of  observations  to  be  worthy  of  attention  which  were  made  afier  modem 
exact  methods  in  the  same  year  and  in  the  same  season  of  thai  year.  To  combine 
indiscriminately  recent  and  old  deep  soundings  from  many  difierent  years  into  one 
section,  would,  on  accouDt  of  the  utterly  changeable  and  instable  hydrographic 
state  of  the  Norwegian  sea,  on  which  I  shall  have  to  speak  later,  lead  to  mistakes. 

The  first  year  from  which  we  have  observations  of  the  sort  I  wanted^  made 
over  a  sufficiently  large  area  of  the  Norwegian  sea,  is  1900.  In  that  year 
Prof.  Nausea  and  Dr.  J.  Hjort  made  their  first  cruise  with  the  Michael  Bars,  In 
the  same  summer  a  Swedish  expedition,  under  Mr.  Eoltho£f,  visited  the  eastern 
part  of  Greenland.  Dr.  Oestergren,  the  biologist  of  EolthofiPii  expedition,  promised 
to  make  a  couple  of  exact  deep  soundings  in  the  ice-filled  north*westem  part  of 
the  Norwegian  sea.  I  likewise  requested  our  former  assistant  in  marine  re- 
search. Captain  S.  Nilson,  to  make  a  couple  of  deep  soundings  in  the  southern 
part  of  the  Norwegian  sea  on  the  slope  of  the  North  sea  plateau.  Nansen  and  I 
had  then  begim,  with  united  efforts  and  with  the  technical  aid  of  L.  M.  Ericson,  in 
Stockholm,  to  perfect  the  construction  of  the  Pettersson  water-bottle.  The  first 
instruments  of  the  new  model  were  used  that  year  on  board  the  Michael  Sars  by 
Nansen,  and  on  board  the  Frithiof  by  Dr.  OestergrcD.  To  Captain  NiUon  I  left 
an  excellent  instrument  of  the  old  type,  which  be  had  used  frequently  during 
our  previous  cruises  and  on  board  his  own  fishing-vessel,  the  PatterddU,  As  all 
these  ships  were  provided  with  the  best  instruments  existing,  and  care  was 
taken  to  ensure  the  greatest  possible  accuracy  in  observing  and  analyzing,  the 
following  longitudinal  section  will  be  of  special  interest  combined,  as  it  is  from — 

Oestergren's  deep  sounding,  July  8,  1900  ...  IT  11'  lat.  N.,  0°  55'  long.  W. 

Nansen'a         „  „         Aug.  11, 1900  ...  G9«>  32'  lat.  N.,  5«>  18'  long.  B. 

July  24,  1900  ...  63°  50' lat.  N.,  1°  20' long.  W. 

Patter.lale       „  „  „      2,  1900  ...  60°  40'  lat.  N.,  2®  43'  long.  W. 


*  The  interesting  question,  What  would  happen  if  the  wall  was  so  high  that  the 
under-current  could  not  pass  over  it  ?  will  be  discuseed  later. 
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This  section  bears  a  striking  resemblance  to  the  experiment  (see  p.  298).  The 
trend  of  the  isotherms  indicates  the  existence  of  an  under-current  of  warm  Atlantic 
water  from  the  central  part  of  the  Norwegian  sea  towards  the  iccoflf  Greenland's 
east  coast.  At  200  metres  under  the  ice  Mr.  Oestergren  found  the  usual  tempera- 
ture maximum  to  be  +1°*01.  Above  the  region  of  maximal  temperature  there 
was  the  cold  and  diluted  water  of  the  polar  current,  t  =  —0^03,  salinity  =  33-34  per 
cent.  From  400  to  500  metres  Oestergren  found  cold  bottom  water  (temperature 
at  the  bottom  =  — 1*^3),  which  is  Atlantic  water  which  has  given  up  nearly  all 
its  disposable  store  of  heat  in  order  to  maintain  the  ice-melting  process^  as  will  be 
shown  by  the  diagrams,  which  represent  (1)  the  isohalines,  (2)  the  isothermr, 
(3)  the  isodenses  of  the  sea-water  from  77°  lat.  to  the  Shetland  bank.  The 
principal  field  of  force  is  found  in  the  vicinity  of  the  ice,  i,e,  at  the  north-western 
side  of  the  Norwegian  sea,  where  a  number  of  10,500  c.g.s.  solenoids  are  found 
to  exist  between  70^  and  77°  lat,  accelerating  the  motion  in  this  direction,  S. 
Between  64°  and  70°  lat.  3026  c.g.s.  solenoids  are  found,  acting  in  the  opposite 
direction,  C-  The  accelerating  force  which  maintains  the  oceanic  circulation  in 
this  section  thus  is  equal  to  7025  cg.s.  solenoids  *p«  which  force  is  sufficient 
to  increase  the  velocity  of  the  water  by  14  cms.  per  second  in  one  week,  the 
influence  of  the  friction  and  of  the  Earth's  rotation  not  being  taken  into  account. 

This  field  of  forces  will  tend  to  carry  a  current  of  cooled  water  along  the 
bottom  of  the  Norwegian  sea  to  the  Wy ville  Thomson  bank  and  the  northern  slope 
of  the  North  sea  plateau.  The  surface  water  will  also  have  a  tendency  to  flow 
southwards,  and,  on  account  of  its  inferior  density,  to  spread  over  the  surface  of  the 
sea.  The  diagram  shows  that  the  principal  field  of  force  is  immediately  under 
the  ice.  We  must,  however,  bear  in  mind  that  the  above  calculus  of  the  existing 
forces,  viz.  7025  c.g.8.  solenoids  jD,  only  indicates  that  there  is  a  tendency  in  the 
bottom  water  to  flow  southwards  towards  the  suboceanic  ridge  which  forms  the 
limit  of  the  Norwegian  sea,  but  by  no  means  can  be  considered  to  give  a  measure 
of  the  actual  velocity  and  direction  of  the  issuing  current,  which,  beside  the 
accelerating  forces  here  mentioned,  also  depends  upon  other  circumstanoes,  as 
the  influence  of  the  Earth's  rotation,  the  friction,  etc.  Nothing,  except  actual 
measurements  with  current-meters,  can  settle  this  question. 

The  outlines  of  the  circulation  in  the  main  part  of  the  Norwegian  sea  will  be 
clearly  understood  from  the  previous  discussion  of  the  hydrographic  section  from 
1900.    See  also  the  current  chart. 

The  principal  via  movendi  of  the  circulation  is  the  ice-melting  process  in  the 
western  and  north-western  parts  of  the  sea.  Here  in  the  vicinity  of  the  ice-masses 
of  the  polar  current  we  find  located  the  accelerating  forces  of  the  circulation  which 
tend  to  send  Arctic  water  in  two  different  currents,  one  at  the  surfeuse,  the  other  at 
the  bottom,  to  the  east  and  south.  The  upper  one  of  these  currents,  usually  called 
"  polar  current,"  sends  one  branch  southwards  through  Denmark  strait  along  the 
coast  of  Greenland,  where  its  ice-masses  remain  nearly  intact  so  long  as  the  current 
keeps  close  to  the  coast  bank.  West  of  Gape  Farewell  the  ice  becomes  scattered  by 
the  influence  of  the  warm  under-current  in  the  deep  part  of  Davis  strait.  The 
second  branch  is  the  East  Iceland  polar  current,  which  divides  in  two  parts,  one 
following  the  coast  of  Iceland,  the  other  taking  a  south-easterly  direction  along 
the  northern  side  of  the  Iceland-Faroe  bank.  Both  parts  are  usually  free  from  ice^ 
at  least  in  summer,  on  account  of  the  under-current  of  warm  water  in  the  deep 
channel  between  Iceland  and  Jan  May  en.  But  there  are  great  exceptions  to  this 
rule  in  different  years. 

*  See  Sandstrom's  paper,  ''An  Experiment  on  the  Melting  of  Ice  in  Salt  Water/* 
RepofU  of  Britiih  AnoeioHon,  Section  E.    Southport,  1903. 
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In  cortUD  years — kno^Tii  as  ice  yeara  in  Iceland — that  ialaod  is  Burrounded  by 
driftiog  ice-muBea  eveQ  in  aummar.  The  Inat  year  when  tbiB  took  place  to  an 
UDUBual  extent  waa  100!^.  Mr.  II.  N.  Dickson  *  menlions  that  in  1002  a  block  of 
ice  wai  foand  drifting  in  the  sea  eo  far  to  the  south  as  Houth  of  the  Hehrides,  near 
the  Trii'hiDiah  ialaode.  It  must  have  l.>eloDii;ed  to  the  East  Iceland  polar  current. 
There  teems  to  be  no  other  eipknation  of  such  phenomena  than  to  admit  the 
poeBibility  of  great  Tariations  from  one  year  to  another  in  the  inflow  of  Atlantio 
water  into  the  Norwegian  Bea  and  in  the  development  of  the  under-currenta  of 
warm  water  in  that  sea.  That  such  variatioDB  take  place  in  the  Atlaotlc  Burface 
water  I  have  demonstrated  in  a  previons  paper. 

The  third  bmnoh  of  the  polar  current  is  found  to  the  north-west  of  Jan  Stayen. 
Its  courfe  is  marked  by  a  great  tongue  or  wedge  of  pack-ice  in  the  ice-oharta,  pro- 
truding from  the  north-east  part  uf  Greenland  (eco  tlie  ice-chart  for  May  and  July 
OD  p.  288).  From  recent  deep  soundings  made  in  this  region  of  the  sea  by  Ryder  in 
1801-;i2,  and  by  Captain  li.  Amundsen  in  IliOl,  we  infer  that  there  is  no  under- 
cnrrent  of  Atlantic  water  to  !«  found  nnJii'  the  ice-Gtled  area  of  this  branch,  but 
on  either  side  of  that  area  we  Hod  great  bights  or  indentations  in  the  ice-charts, 
which  are  caused  by  warm  under-currents,  one  flowing  to  north-west  north  of  Jan 
Mayen,  the  other  flowing  northwards  west  of  Spitsbergen.  The  diluted  Arctic 
surface  water,  which  ia  produced  l>y  the  melting  of  this  ice,  spreads  widely  over  the 
anrface  of  the  Norwegian  bob,  especially  in  winter,  when  the  greater  part  <if  the 
Norwegian  sea  is  covered  with  diluted  ice-cold  water-t  Thereby  the  area  of  warm 
Atlantic  water  in  this  sea  is  considerably  diminished  during  the  colder  season  of 
the  year.  The  chief  cause  of  this  phenomenon  is  that  the  Atlantic  water  becomes 
denser  than  the  Arctic  surfsce  water  when  cooled  beyond  +1°  C,  The  inun- 
dation of  the  Atlantic  water  by  Arctic  water  from  the  west  may  even  go  bo  far  that 
the  warm  area  of  the  Norwegian  sea  ia  divided  in  two,  as  1  have  shown  was  the 
case  in  March,  1808,  from  the  observations  of  two  whalers.!  The  "  weak  point " 
of  the  Atlantic  current  in  winter  seems  to  be  situated  about  65"  N.  lat. 

The  comparatively  thin  sheets  of  Arctic  surface  water  contained  In  the  named 
branches  of  the  polar  current  are,  however,  tnsigniGcant  if  compared  with  the  great 
masses  of  water  which  sink  to  the  bottom  after  having  given  up  its  heat  to  the  Ice, 
there  to  form  an  under-current  which  banks  np  agunst  the  eastern  and  southern  limits 
of  the  Norwegian  sea,  filling  its  deep  recesses  with  a  lajer  of  cold  Arctic  bottom 
water— the  eoldcBt  which  is  known  tn  exist  in  any  part  of  the  oceans  of  the  globe, 
its  temperature  being  about  —1''  C.  in  the  southern  and  — 1°-3  (.'.  in  the  northern 
part  of  the  Norwegian  sea.  Ttie  deep  trough  of  this  sea  ia  brimful  of  such  water  up 
to  the  niveau  of  the  submarine  bmks  between  Icekad,  the  Fiiroes,  and  the 
Shetland  iBlanda.  The  incessant  supply  of  auch  cold  bottom  water  generated  by 
the  ice-roeltiog  in  the  western  and  north-western  parts  of  the  Norwegian  sea  causes 
an  outflow  in  the  shape  of  under-curreuts  to  take  place — ' 
^^       1.  Over  the  Fiiroe-IcoUnd  bink.    See  the  diagram  on  p.  304. g 

^H       •  H.  N.  Diion,  ■'  The  Hydroeraphj  of  the  Fmroe-Bhctland  Channel,"  Qeographieal 

^■/Mnuit,  April,  nm,  p.  18. 

^m      t  See  Fet.  MM.,  I.e. 

^B        X  This  statement,  nhii^h  at  first  was  advanced  only  as  a  theorcticnl  cnnsequeDcc  of 

^B  tba  ioe-melting  theory,  was  in  the  lii>f;iiming  much  ooDtcstcd.    Dr.  U.  Oran.  however, 

^F  from   observattona  oollmted  by  Dr.  J,  HJort  in  1S97  and  1»08,  lins  found  that  -'  the 

I  Aretia  water  in  March,  1898,  and  possibly  in  lair?,  reaoh.-d  so  far  that  it  overflowed  the 

Gnlf  Stream  for  a  short  dLstaaoe  in  about  IJS"  Int.  N." 

{  Thor's  section  on  Fig.  H  is  au  illustrBtiiin  of  this  fact.    Tho  diagram  cppreeenta  a 

•eetion   across   the   Fftroe-Icelaud  bank  (see  the  Butktin  tot  Augnst,  1303,  of  the 
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2.  Over  the  Wyville  Thomson  bank. 

3.  Through  the  Norwegian  channel  into  Shagerack  and  Kattegat. 

The  named  supply  of  cold  water  causes  an  updrift  of  Arctic  water  over  the 
northern  elope  of  the  North  sea  plateau,  where  it  mixes  with  the  warm  Atlaniio 
water  which  flows  into  the  Norwegian  sea  between  Scotland  and  the  FaroeB,  and 
by  the  influence  of  the  Earth's  rotation  is  deflected  eastwards. 

These  hydrographic  conditions  exercise  the  greatest  influence  upon  the  fish-life 
of  the  Norwegian  sea  and  North  sea.  For  what  we  know  at  present  of  thie 
subject  we  are  chiefly  indebted  to  the  researches  of  Dr.  J.  HjorL  The  farilliant 
results  obtained  by  Hjort  during  his  cruises  in  1900-1903  with  the  Michad  San 
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are  not  yet  published  in  detail.  From  his  preliminary  reports,*  we  infer  that  the 
hydrographic  limit  between  the  cold  bottom  water  and  the  upper  layer  of  Atlantio 
water  is  also  a  biological  limit  between  an  Arctic  and  an  Atlantic  fauna  of  fishes. 
Below  600  metres  the  trawl  brought  up  Arctic  species  of  fishes ;  from  that  depth 
the  coast  banks  abounded  in  the  ordinary  eatable  fishes  of  our  seas — cod,  ling, 
halibut,  herriugs,  and  others.  There  can  be  no  doubt  that  the  bathymetric  limit 
of  this  fish-life,  found  by  Dr.  Hjort,  is  determined  by  the  level  of  the  submarine 


International  Investigation  of  the  Sea,  PI.  iv.).  On  the  ri^j^ht  (northern)  side  of  the 
bank  we  find  the  isohalines  and  isotherms  of  the  Arctic  bottom  water  of  the  Norweg^n 
sea  rising  up  to  200  metres  from  the  surface.  In  another  diagram  on  the  same  plate  of 
the  Bulletin  is  represented  a  section  along  the  bank.  At  the  deepest  niveau  north-west 
of  the  Faroes,  tlie  isohalines  and  isotherms  of  the  outflowing  Arctic  undcr-oarrent 
appear. 

*  J.  Hjort,  **  Die  erste  Xordmeerfahrt  des  Norwegischen  Fischerdampfers  Micktui 
Sars  im  Jahre,  1900,"  Pet.  Mitt.,  1901,  iv.  pp.  73-83.  Vide  also  Dr.  Hjort's  latest 
Reports  to  the  Norwegiao  Government. 
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I  ImuIib  between  Iceland  and  Scotlani),  whicli  permits  the  Arctic  water  to  escape  into 
r  the  AtUbtiu  at  about  TiOO  to  600  metres'  depth  from  the  surface. 

According  to  Hjort,  this  fish-life  ia  not  bound  to  the  coast  b&nks  only.  From 
I  the  upper  niveaiiB  of  tbe  great  body  of  Atlantic  water  in  the  Norwegian  sea,  tba 
Bangle-liaes  and  drift-Dets  of  the  Michael  Sara  brought  up  cod  and  herrings,  and 
I  from  ttie  deeper  layers  uf  400  to  600  metres,  fishes  such  aa  SebauteB,  and  others. 

Not  lees  interesting  are  the  results  of  tbe  Norwegian  cruises  with  regard  to 
the  dIatiibutioD  of  plankton,  of  fish  larvoe  and  eggs,  of  jellytish,  satpx,  etc.,  in  tbe 
Burface  vcater.  Id  July  and  August,  1000,  the  difTarent  areas  of  valer  of  Atlantic 
ftod  Arctic  origin,  as  well  as  tbe  littoral  waters  west  of  Norway,  were  as  sharply 
defined  in  B  biological  as  In  a  hydrographical  sense.  Special  interest  is  attached 
lo  the  broad  area  of  iittoral  water  of  34  per  cent,  up  to  35  per  cent,  water  west  of 
the  Norwegian  coast.  1  consider  this  water  h>  be  formed  in  the  same  way  aa  the 
waters  of  one  part  of  the  North  sea,  via,  by  the  updrift  of  Arctic  bottom  water, 
which  banks  up  aKainst  the  slope  of  the  Norwegian  coast  bank  as  wall  as  against 
the  slope  of  the  North  sea  plateau,  and  is  mixed  there  with  the  waters  of  the 
Ijords,  the  Baltic  current,  and  Atlnntic  water.  My  reason  for  this  suppositioik  ia 
chiefiy  the  close  resemblance  of  the  plankton  of  the  coastal  waters  of  Norway 
with  tbe  ruling  planktontype  of  the  North  sea  (Cleves  "Tripos-plankton"). 
Moreover,  Hjort  has  pointed  out  that  tbe  fish  fauna  of  the  eastern,  southeru,  and 
Bouth-westera  ooaat-banks  (Norway,  Shetland,  the  Fiiroes  to  Iceland)  has  the 
■•me  general  character,  although  certain  species  may  occur  mire  abundantly  in 
different  localities  (as,  t.g.,  cod  at  the  northern  coast  banks  of  Norway,  ling  on 
_  tile  Shetland  bank,  halibut  on  the  banks  discovered  by  Hjort  north  of  the 
~~        >,  etc.). 

Thk  TaiaoTARiBs  of  the  Nohweqian  Ska. 
rimenli  upon  \c*-meUing  under  a  limited  »vpply  of  warm  sea-water — The 
hydrographical  ttate  of  the  iee-fj'orda  cif  Qrttnland,  of  the  north  polar  baiin, 
of  the  Hareittz  tea,  and  of  the  North  lea,  the  Skagerack,  Kattegat,  and  the 
Baltic. 

In  order  to  demonstrate  the  hydrographic  conditions  of  the  Norwegian  sea 
Fud  North  Atlantic,  I  am  obliged  again  to  refer  to  the  experiment  with  the  tank 
dwcribed  on  p.  295.  In  this  experiment  the  ice-melting  process  was  maintained 
kt  the  coet  of  the  heat  stored  up  in  the  water  of  the  under-ourrent  whicli  pene- 
trated into  the  inner  compartment  over  tlie  partition — the  under-current  derived 
tfram  the  extra  current  which  circulated  through  the  outer  compartment.  What 
Vonld  happen  if  the  supply  of  warm  water  from  that  compartment  was  diminished 
nrcul  off  altogether?  Wo  might  realize  this  in  our  experiment  in  two  dlfferont 
inya:  either  by  making  the  partition  higher,  so  tliat  there  was  Hltle  or  no  sjioce 
Mt  for  the  under-current  ti>  pass  over  it  between  the  outgoing  surface  current  and 
the  likewise  outflowing  cold  bottom  water,  or  by  stopping  the  extra  current.  Such 
an  experiment  might  serve  to  elucidate  the  hydrographic  conditions  of  certain 

t^ords  of  which  lbs  deep  inner  basin  is  more  or  less  cut  off  from  free  communication 
^Ih  the  sea  by  a  submarine  ridge  at  the  outlet,  or  of  very  remote  parts  of  tbe  sea 
into  which  the  Atlantic  water  enters  sparely  or  in  indirect  ways. 
The  simplest  experimental  arrangement  of  this  kind  which  I  oouM  imagine 
was  to  dispense  altogether  with  the  partition,  and  study  the  melUng  process  of  a 
large  mass  of  ice  (half  a  ton)  placed  In  a  big  aquarium,  shown  in  Fig.  15,  con- 
taining 12  cable  metres  of  sea-water. 

In  the  figure  is  represented  the  distribution  of  temperature  in  the  water  four 
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houn  ftft«r  tbo  foe  hid  been  introduiwd.  The  initUl  tempentun  of  th*  wktw 
ftfter  careful  slitTiiig  wu  6''-88  C,  th«  tamparatura  of  th*  aii  wm  6°*1  C.  Amag^ 
meats  had  been  made  for  taking  water  lamplea  and  temperatnre  obaerTationa  at 
four  "  BtaUona  "  from  the  eorface  t)  120  oma.  depth. 

The  diaplacement  of  the  immeraed  part  of  the  ioe  waa  130  litrea.  Aft«r  tiila 
quantity  of  water  had  left  the  aquarium,  the  effect  of  the  io»-meItlng  prooeaa 
began  to  appear  in  the  ahape  of  a  oontinual  outflow  from  tbe  outlet.  The  out- 
flowiog  water  waa  meamred  and  analysed.  The  lalinity  of  thla  water  waa,  dnring 
the  first  four  hours,  found  to  be  on  the  average  nine-tentha  of  the  original. 


The  quantity  of  the  outflow  diminished  gradually  in  the  same  meesnre  aa  the 
heat  stored  up  in  the  upper  layers  was  oonsomed  by  the  ior.  During  the  first 
four  hours  the  debit  from  the  outlet  was  760  c.c.  in  the  minute.  After  four  boon 
it  was  404  D.c  after  three  days  63  o.c,  after  five  days  SO  c.c.  in  the  minute. 

From  the  temperature  series*  taken  at  the  four  stations  after  tbe  first  four 
hours  of  the  expcrimsnt,  we  can  draw  the  important  oonclusion  that  the  entire 
mass  of  water  from  the  surface  to  tbe  bottom  takes  part  in  tbe  Ice-roeltiog  procees. 
There  is,  however,  a  great  difference  between  the  heat  debit  of  the  upper  layer 
from  tbe  surface  to  60  cms.  depth,  which  is  in  niveau  with  tbe  ice,  and  that  of  tbo 
bottom  water  under  the  level  of  the  ice  from  60  to  120  cms. 

In  tbe  upper  layer  the  temperature  and  salinity  deereasea  rapidly.  Thiadeoreaaa 
begins  at  the  sorbce  and  ptooeeds  downwards.  After  four  boon  the  deorcaae  ^ 
temperature  in  the  different  wmter-layers  waa  as  follows : — 

ft  to  in  cma.^  At  =  6*30  ^Q  =  4,337,7*0  talories. 
„  ^S'-BS  „  =4,014,130  „ 
.,  =  4''82  „  =  3.318,710  „ 
=  f-sa  .,  =  957,0J(O  „ 
,.  =  0°CO  „  =  113,120  „ 
„  =0o-58  „  =  399,3*0  „ 
„  =0*58  „  =  399,340  .. 
,.    =0'>58    „    =     399,340       „ 


*  Dr.  F.  AkerUom,  then  Asaiataiit  to  the  Swedish  Commission,  kindly  assisted  im 
maUag  theae  rather  trcvbleenne  obaervaUons. 
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The  Dpper  stratum  from  0  to  50  cms.  btul  tlius  contributed  with  13,040,750 
Cftloriw,  sod  the  uudermoat  Ufer  from  50  eras,  to  the  bottom  with  2,891,600 
cfttorlea,  to  the  ice-nieltJDg  proceaa.  All  in  all,  15,932,350  calorius  had  been  given 
off  from  the  water  during  the  first  four  bonrg  of  tha  experiinent.  This  agrees 
fairly  well  with  Ihe  amount  of  Uteut  heat  which  mast  have  been  absorbed  bj  the 
ice  ia  melting.* 

The  regularity  nith  which  the  heat  is  given  off,  and  the  uniformity  of  tem- 
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are  highly  remarkable. 

It  seems  probable  that  the  circulation  of  the  water-strata  in  nivea 
ia  kept  up  by  means  of  horizontal  currents  of  Ihe  usual  kiud  that  i( 
■ea-water,  while  the  circulation  in  the  water  under  the  ice  is  effocti 
convectional  currents,  i.t.  by  the  ainkiug  of  water-particles  cooled  i 
the  cold  water  of  the  upper  layer  and  the  risitjg  of  warmer  water  from  the  bottom. 
I  eoulii  not  directly  observe  tha  movement  of  the  waters  in  this  experiment  as  in 
the  others,  because  the  walls  were  not  traospareat,  but  I  think  that  the  extremely 
regular  debit  of  heat  from  the  deeper  strata  can  best  bo  accounted  for  by  the 
explanation  here  given.  The  determinations  of  aaliuity  show  that,  while  the 
salinity  of  tlie  upper  layer  is  very  much  rodnoed  by  the  influence  of  ice-melting, 
the  decrease  in  salinity  of  tbe  bottom  water  is  very  little.  After  tweoty-one 
hours  the  salinity  at  20  cm«.  had  sunk  from  24'TT  per  cent,  to  'Jl'lil  per  cent.; 
St  60  cms.  it  was  found  to  be  ili'fil  per  cent. 

The  whole  process  t)ius  teods  to  produce  a  layer  of  water  of  low  temperature 
and  salinity  of  the  same  depth  as  the  ice,  and  another  layer  of  very  uniform 
temi»rature  and  salioity  beneath  it.  The  characteristic  features  of  the  ice-melting 
phenomenon  under  the  conditions  given,  viz.  unlimited  supply  of  ice  and  limited 
■apply  of  sea-water,  are  the  following  :— 

1.  The  maximum  of  temperature  and  salinity  which  is  found  immediately 
under  the  cold  upper  layer  in  Arctic  seas,  where  under-currents  of  warm  water 
)iave  free  access,  does  not  exist. 

2.  The  slow,  gradual  decrease  of  temperature,  which  is  found  in  the  deepest 
layers  of  Arctic  seas,  does  not  exist. 

3.  The  entire  mass  of  water  gives  off  heat  to  the  ice,  the  upper  layer  rapidly, 
tha  lower  indirectly  and  at  a  slower  rate.  Thus,  ice  fioatlng  on  a  layer  of  ice-cold 
(resh  or  brackish  water  will  slowly  melt  at  the  cost  of  the  heat  atored  up  in  an 
underlying  stratum  of  warmer  and  Salter  sea-water. 

These  rules  liave  a  direct  bearing  upon  the  hydrographic  conditions  of  the 
ice-Qords  of  Q  reenland,  as  will  be  seen  from  the  following  diagram  (Fig.  16). 

The  figure  represents  a  longitudinal  hydrographic  section  of  the  great  Arsak 
Qord  at  60"  42'  N.  lat.,  46°  long.  W.  The  interior  basin  of  the  f]ord  is  about 
600  metres  deep,  and  is  sepirated  from  the  deep  water  of  Davis  strut  by  the 
coast  bank,  which  probably  ia  about  100  metres  deep.  At  the  inner  end  of  the 
IJord,  one  of  the  great  glaciers  of  Oreenlaad  dips  its  ice-maaaee  in  the  salt  water 
of  the  fjord  to  a  depth  of  100  to  20O  metres.  A.  Hambergt  made  an  hydro- 
graphic  investigation  of  this  Qord  in  IBE'-i,  and  found  the  situation  aa  shown  in 
the  preceding  diagram.     There  were  two  layers  of  water,  the  upper  holding 

■  The  quantity  of  water  whioh  bad  left  the  exit  tube  during  the  said  time  was 
IDS  litres,  which  ia  eqaivalent  to  193  kiloa  ice,  which  abeorba  15,440,000  oalorlei  in 

t  "HydrograGak  kemislu  iakttagelser  under  den  l^vcnaka  Kipedltionen  lill  Oriin- 
,_  land,  1883,"  Bih   S.  V.  Ah.  Bandl.,  Bd.  9,  No,  1«,  pp.  44-49. 
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32  and  33  per  cent,  of  salt,  the  undermost  34  per  cent.  The  upper  layer  from 
0  to  about  200  metres  was,  with  the  exception  of  the  surface  water,  which  was 
heated  by  the  sun  up  to  7°  C,  very  cold  (-0°-2  to  -0°-6  C).  This  is,  of  oourae, 
an  effect  of  the  ice  of  the  glacier  and  the  icebergs.    From  200  to  600  metres  the 
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temperature  is  uniformly  +1'''4  G.  and  +1'''3  C,  at  the  bottom  +1'''8  C.  The 
state  of  the  Arsuk  Qord  is  a  striking  example  of  the  hydrographic  conditions 
I  have  tried  to  realise  in  the  experiment  just  described.  There  has  evidently 
taken  place  an  inflow  of  warm  and  salt  Atlantic  water  from  the  under-current 
of  Davis  strait  over  the  coast  bank  into  the  Arsuk  Qord  at  some   previous 
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FIG.   17. 

occasion.  That  the  inflow  of  such  water  is  intermittent  and  not  continual  is 
proved  by  Hamberg's  deep  soundings  on  the  coast  bank  outside  the  Qord,  where 
he  nowhere  found  water  of  higher  salinity  than  33*75  per  cent.,  while  the  salinity 
of  the  bottom  water  inside  the  Qord  was  34*11  per  cent. 

In  Fig.  17  is  represented  a  transversal  section  of  another  ioe-i^ord,  the  Scoresby 
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fjord,  on  tbe  eaat  coast  of  OreealaDd  at  70°  31'  N.  Iftl.,  25°  long.  W.,  made  by 
C.  Ryder- in  1831. 

Seorcaby  fjord  ib  a,o  ice-fjord  of  the  eamo  hjdrographical  type  ai  Ihe  Arsuk 
fjord.  It  receives  its  wann  bottom  water  intermittently  by  an  inflow  from  tbe 
wariD  under-carreot  which  Ryder  discovered  ontside  the  ooaet  bank  of  Greenland. 
I'be  highest  temperature  in  the  interior  of  tbe  tjord  '+0°'5  Cat  45  metres'  depth) 
IB  not  much  inferior  to  the  maximum  of  temperature  (+0^'6  C.)iD  Ryder's  station 
xsvii.  at  300  metres'  depth  outside  the  coast  baok.  But  the  entrtuce  to  the  fjord 
is  deeper,  the  debit  of  ice  from  the  glaciers  greater  (Ryder  meotioiiB  that  great 
icebergs,  60  to  100  feet  in  beight,  emei^e  from  the  differcot  braocbes  of  the  fjord), 
ud  the  supply  c(  warm  water  mora  Bcanty  than  in  the  Ijor^  at  tbe  western  coast 
of  Greenland.  Consequently,  ne  God  tbe  limit  between  the  cold  upper  layer  and 
the  warmer  bottom  water  beneath  the  level  of  the  icebergs  aa  deep  bb  150  metiee 
from  the  surface. 

From  the  deep  (oundings  of  Dr,  F.  Akerblom,  hydrograpber  to  the  Nathorst 
expedition  to  Greenland  in  1001,  we  can  form  an  idea  of  the  bydrc^riphio  state 
of  the  Franz-Josef  fjord  on  Greenland's  esat  coaet  at  73°  N.  Lat. 


Franz  Joskfh  Fjord. 
iT.,t  August  13,  1901.    Lat.  73°  ff  N.,  long.  27"  15'  W. 


DapUi.    Taspcnlun.      Sillallr. 


-l-*°-28C. 

isas 

-KP-45 

3108 

_lo-37 

32-52 

-  lo-WI 

32-97 

-  1°53 

33G3 

34-02 

-1°'33 

34-07 

-0°'80 

34-70 

The  FrkDE  Josef  aod  King  Oscar  Ijords  abound  in  glaciers  and  magniGcent 
icebergs.  The  melting  of  such  ice-masses  has  neatly  exhausted  the  amount  of 
free  beat  stored  up  in  tbe  water  I  unto  a  depth  of  more  than  300  metres.  Under 
that  niveau  there  is  a  layer  of  water  of  higher  salinity  (M'l  per  cent.)  and  higher 
temperature,  which  increases  somewhat  towards  the  bottom.  This  is  a  remainder 
of  a  former  inilow  of  warmer  water  over  the  coast  bank  (the  depth  of  which  is 
unknown),  which  at  the  time  of  tbe  deep  sounding  was  shut  off  from  communica- 
tion with  the  ocean,  as  we  may  infer  from  the  reduced  amount  of  oxygen  of  this 
water,  which  at  full  saturation  ought  to  have  held  ^i'i'i  per  cent,,  but  holds  not 
more  than  29'21  per  cent. 

Wherefrom  cornea  the  inllow  of  warm  water  which  at  interraU  enters  into  the 
deep  of  the  Franz  Joseph  fjord?  According  to  my  opinion,  it  is  furnished  by  an 
under-current  of  Atlantic  water,  which  at  about  72°  lat.  branches  off   from  the 

n  body  of  such  water  in  the  Norwegian  sea,  and  north  of  Jan  Mayen  fiows  in  a 


"Meddelelser  om  Gronland."  x 
'BecberoboB  Ooeanographiqaei 
[   1*13,  p.  SB. 

I  The  freezing-point  of  34  per  oei 


L.,  plate  xi.,  1895. 
Par  F.  Akerblom. 


Upsala   Univ.   Arsskrlft, 
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north-westerly  direolion  towardB  the  coast  of  Greenland.    Thia  theory  haa  been 

o 

much  contested  by  Nansen*  and  Akerblom^f  who  uphold  the  hypotheaia  finit 
advanced  by  Ryder.t  viz.  that  the  warm  water  which  is  found  at  the  eastern  coast 
bank  of  Greenland  under  the  polar  current  derives  from  the  warm  under-current 
west  of  Spitzbergeuy  which  betweea  that  island  and  GreenUnd  divides  in  two 
branches^  whereof  one  bends  to  the  west  and  south,  following  the  coast  of  Greenland. 
It  is  evident  that  if  an  imder-current  of  Atlantic  water  traverses  a  region  of  ice- 
cold  polar  water  it  can  be  traced  by  the  maximum  of  temperature  and  salinity 
which  appears  in  every  deep  sounding.  The  following  results  of  such  deep  aound- 
ings  in  Uie  sea  between  Jan  Mayen  and  the  eastern  coast  of  (Greenland  seems  to 
me  to  bear  evidence  concerning  the  existence  of  the  warm  under-current  in 
question: — 
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Dr.  Oestergren's  deep  sounding  was  made  north-west  of  Jan  Mayen,  only  160 
nautical  miles  from  the  first  of  Dr.  Akerblom's  soundings  on  the  coast  bank.  It 
seems  to  me  more  natural  to  admit  the  probability  of  a  direct  connection  between  the 
warm  under-current  north-west  of  Jan  Mayen  and  the  warm  water  on  Greenland's 
coast  bank  which  was  found  at  the  same  depth,  200  metres,  than  to  accept  tho 
conjecture  of  Ryder — Nan8en,§  that  this  warm  under-current  has  made  the  long 
circuit  over  Spitsbergen,  the  hypothetical  ridge,  and  the  coast  of  Greenland. 

In  Fig.  18  is  represented  a  transversal  section  of  the  polar  current  between  the 
740  and  75°  of  latitude  made  by  Dr.  Akerblom  in  1900.  Under  this  section  is  a 
diagram  construed  by  Mr.  Sandstrom,  showing  the  number  of  c.g.s.  solenoids  which 
represent  the  accelerating  forces  arising  from  the  dififerences  of  density  in  the 
water.    We  infer  from  the  diagram  that  these  forces  tend  to  spread  the  ice  and 

♦  F.  Hansen,  *  The  Oceanography  of  the  North  Polar  Basin,'  Norwegian  Polar 
Expedition,  No.  9,  p.  413. 

t  F.  Akerblom,  *  Beoherche  Ooeanographique,*  I.e.,  pp.  78-80. 

X  •  Meddelelser  om  Gronland,*  I.e.,  p.  204. 

§  The  observations  cited  in  favour  of  this  hypothfblB  by  Nansen  (p.  413  of  his 
Memoir)  bear  out  quite  a  contrary  result  Oestcrgren.  in  his  deep  sounding  at  TP  lats. 
N.,  00-55  long.  W.,  has  hit  tho  western  part  of  the  under-current  which  enters 
the  polar  basin.  Amundsen's  deep  soundings  show  that  there  is  a  region  between 
Greenland  and  about  40  long.  W.  where  there  is  no  warm  under-current  under  the 
ice.  This  region  is,  as  will  be  shown  afterwards,  occupied  by  the  outflowing  waters  of 
the  polar  basin. 
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surface  water  of  the  polar  ourrent  eastwards  over  the  Norwegian  sea,  and  to  carry 
the  vrarmer  water  below  towards  the  coast  bank  of  Greenland.  The  greatest 
number  of  solenoids  is  found  under  the  ice  60  to  100  metres  in  depth. 

Mr.  Akerblom  calculates  the  acceleration  at  250  metres  to  be  0KXX)3  cm.-sec. 
between  st  tL   and  yii^  and  0*00097  between  st.  vii.  and  ix.    He  comes  to  the 
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result  that  this  force  is  counterbalanced  by  the  increase  of  level  and  pressure 
arising  from  the  influence  of  the  Earth's  rotation  upon  the  south-going  polar 
current. 

In  OTory  calculus  of  this  kind  it  must  be  remembered  that,  so  long  as 
we  cannot  take  the  influence  of  the  friction  of  the  bottom  water  into  account, 
we  must   leave   the  question    of  the    actual    movement   of  the  water  open. 
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until  we,  by  direct  meMorements,  can  aBcertain  if  the  wann  water  npon  Greenland's 
coast  bank  follows  with  the  polar  current,  or  adheres  to  the  bottom  and  is  carried 
northwards  in  the  opposite  direction  to  the  surface  current  as  a  '*  reaction  oorrent " 
of  the  same  kind  that  Ekman  discovered  in  the  estuary  of  G9ta  Elf. 

In  neither  case  can  I  belieye  that  this  warm  water  has  made  the  circuit  over 
Spitzbergeu,  etc. ;  and  my  chief  reason  is,  that  between  north-eastern  Giv enland  and 
Spitzbergen  there  is  a  region  where—as  will  be  shown  later — there  exists  no  warm 
water  at  any  depth,  the  regioD,  namely,  where  the  outflow  from  the  western  part  of 
tho  polar  basin  takes  place. 

Farther  proofs  of  the  existence  of  a  warm  under-current  flowing  towards 
Greenland  in  these  latitudes  I  find  in — 

1.  The  high  percentage  of  oxygen  =  32*94  per  cent  found  by  Dr.  Akerblom  in 
the  water  samples  from  the  bottom  of  the  Greenland  coast  bank  at  277  metrei.  If 
this  water  had  belonged  to  an  under-current  which  had  made  the  grand  oireoit 
along  Spitzbergen,  etc.,  the  oxygen  held  in  solution  by  the  water  ought  to  have 
been  far  more  reduced. 

2.  The  high  percentage  of  lime  in  the  bottom  deposits  of  the  deep  sea  north- 
west of  Jan  Mayen  (see  the  chart  on  p.  293). 

The  most  probable  explanation  I  can  give  is,  that  the  outflow  of  the  cold  watan 
from  the  polar  basin  takes  place  chiefly  along  the  north-eastern  coast  of  Greenland. 
In  this  region  the  temperature  is  —1°  or  below  —  l^'  C.  in  all  depths.  This  rogioa 
is  marked  by  a  great  tongue  of  ice  in  the  ice-charts.  On  either  side  of  this  area  we 
find  great  indentations  in  the  ice-charts  known  as  the  "north  bight"*  and  the 
"  whalers*  bight ''  from  Scoresby's  time.  From  the  great  body  of  Atlantic  water  in 
the  centre  of  the  Norwegian  sea,  two  branches  in  the  shape  of  warm  under-currents 
on  each  side  of  the  Arctic  area  (currents  of  compensation)  are  detached,  one 
towards  the  east  coast  of  Greenland  north  of  Jan  Mayen,  tho  other  towards  the 
interior  of  the  polar  basin  along  the  coast  of  Spitsbergen.  See  the  current  chart, 
Pig.  20. 

Thanks  to  the  assiduous  efibrts  of  the  Russian  Scientific  dommission  for  tlie 
investigation  of  the  Murman  coast  and  the  Barents  sea,  under  the  leadership  of 
Enipowitsch  and  later  of  Breitfuss  in  Alexandrowsk,  the  hydrographic  features 
of  that  sea  now  begin  to  be  clearly  defined.  It  can  be  said  without  exaggeration 
that  the  current  system  of  this  distant  part  of  the  Atlantic  ocean  is  at  present 
as  well  known  as  that  of  the  North  sea — and  in  some  respects  even  better. 

Over  the  submarine  bank  between  Norway  and  Spitsbergen  the  Atlantic  current 
from  the  Norwegian  sea  enters  the  Barents  sea,  following  the  direction  of  the  deepest 
channels  of  the  bottom.  Enipowitsch  distinguishes  five  difierent  branches,  one 
north  and  four  south  of  Beeren  island,  which  begin  to  separate  from  each  other  at 
about  30^  long.  E.  The  last  observations  from  this  region  are  published  in  the 
Bulletin  of  the  International  Exploration  of  the  Sea,  and  in  the  last  report  of 
the  Russian  Commission  edited  by  Dr.  Breitfuss.  In  June,  1902,  he  found  the 
temperature  of  the  Atlantic  water  to  be  up  to  +  3^*6  C. ;  the  salinity  nowhen 
exceeded  35  per  cent. 

At  the  surface  this  Atlantic  water  soon  dips  under  the  cold  diluted  water  and 
the  ice  of  the  polar  current  which  traverses  the  Barentz  sea  from  north-east  to  the 
west.  At  the  bottom  it  encounters  another  kind  of  arctic  water  of  higher  salinity 
than  its  own,  35*01  to  35*07  per  cent.,  and  of  extremely  low  temperature,  — 1®*6  or 
P-7  C. 

The  origin  of  this  cold  water  has  been  a  great  puzzle  to  hydrographers. 
Enipowitsch  was  the  first  who  discovered  a  layer  of  cold  and  salt  water  at  150  to  200 
metres'  depth  south-west  of  Novaya  Zemlya.   N^nsen  declared  thu  water  to  belong 
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to  an  under-current  from  Iba  Kara  sea  through  the  Kara  strait,  which  ha 
deoominaled  "  the  Liitke  current."  He  supposes  it  to  run  northwards,  folloniog 
the  westem  coast  bank  of  Novaya  Zemlya. 

The  recent  Ituesiau  deep  sounillD^g  published  by  Dr.  Bceitfusi  ieave  no  doubt 
about  the  origia  of  this  water.     In  1902  the  RusbUd  expe«3itioii8  with  tiie  AndieJ 


I 


FerwoavBnny  and  the  Pachtuesov  (bund  the  characteristic  high  salinity  and  low 
Ismporaturo  in  the  bottom  water  not  only  near  Novaya  Zemlya,  but  in  the  whole 
ieap  eastern  trough  of  Bareotz  sea,  according  to  the  fuUowing  extract  from  their 
iwp  KundiDgB  * ; — 


*  To  these  emmplca  from  1002  we  can  add  a  deep  Hmnding  made  by  A.  WtiUsbctk 
on  biard  Uio  Btimdiil  in  IftOO,  io  71°  48'  Ut.  and  lir  38'  long.  K.,  who  found  in 
120  metres  a  Balinity  of  Sa-'M  per  cent.,  aod  u  temperature  of  -  t"H  C.  If  the  saliDity 
'■raloced  to  the  comaioo  itandord  now  in  use,  the  result  will  be  in  acoordance  nith  the 

RiMiftD. 

No.  III.— Skttkmiikii,  1W4.]  V 
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This  c«ld  and  wit  bottom  lay  si  it  eridently  an  npdrift  from  the  depths  of  tbs 
polar  soa,  which  eDters  from  north  and  north-east  both  into  the  Kara  and  tlw 
Barentz  sea.  lo  the  Barsntz  sea  it  principally  follows  the  coaat  bank  of  Novajk 
Zemtja,  and  therefore  spreads  over  tbe  deepeat  pact  of  the  bottom  to  the 
the  aaine  manner  as  the  Atlantic  natcr  entering  from  the  opposlle  side  spreadi 
eastwards.  From  the  Kara  sea  a  stream  of  cold  water  is  known  to  enter  into  the 
Barentz  tea  through  the  Kara  itrnit,  which  taiiy  oonsist  of  such  Arctic  deep  water 
("  Lillke  current ").  In  this  cold  water  a  very  characteristic  fa\ma,  chieBy  con- 
sisting of  Yoldia  nrclica,  which  attains  unusually  great  dimensions.  Uvea.  Enipo- 
witscb*  made  this  important  discovery  south  ofNoiaya  Zemlya,  at  176  metres*  deptli,  I 
ill  (he  summer  of  1901.  Formerly  he  had  discoTerod  a  similar  Yoldia  fauna  ni 
of  the  Pelschora  bay  and  in  the  deepeat  part  of  the  White  sea.  Such  cold  a 
vitb  an  escliuively  Arctic  bottom  fauna  indicate  an  inflow  from  tbe  polar  basin.t 

On  the  other  band,   the   Atlantic  water   will    Tavour   the  existence  of  mom  I 
•outherly  species  where  it  reigns  supreme,  while  those  parts  of  the  bottom  of  thai 
Bareals  sea  where  tbe  Atlantic  and  Arctic  deep  waters  meet  and  intermingle  k 
characteriEed  by  a  "  )v)real "  fauna.    The  interesting  distribution  of  boreal  anj 
Arctic  food-Sshes  in  tbe  Barentz  aca,  deacribed  by  tbe  Russian  biologists,  ii  a 
entirely  ruled  by  tbe  hydrographio  situation  here  described. 

Tbere  is,  however,  one  circumstance,  hitherto  overlooked,  which  ought  t 
blken  into  account  in  discussing  the  hydrography  of  the  Barentz  sea.  It  is 
evident  that  there  must  exist  somewhere  a  considerable  outflow  from  this  sett  of 
tbe  waters  arising  from  tbe  intermixture  of  tbe  Arctic  and  Atlantic  water. 
Attention  has  hitherto  only  been  directed  to  the  outflow  of  diluted  ArcUc  watw 
at  the  surface  which  takes  place  on  both  aides  of  Becren  island,  where  a  branch  of 
the  polar  ice-current  sends  forth  a  tongue  of  water  to  tbe  south-west. 

But  it  seems  probable  that  there  must  exist  another  outlet  from  tbe  Baivntx 
aea,  for  the  mixed  waters  of  higher  salinity  which  arise  from  the  mingling  of 
Atlantic  and  Arctic  water  in  the  deep  eastern  region  of  that  Hea.  It  will  be 
noticed  that  an  outflow  of  anch  water,  if  it  exists  (which  at  present  is  a  men 
Buggestion),  must  Brat  take  tbe  shape  of  an  under-current,  and  biologically  ba 
characterized  by  such  species  as  are  known  as  "  boreal "  animals  and  planta. 
I  remember  that  Dr.  Hjort  once  called  my  attention  to  the  possibility  of  ttu 
existence  of  a  south-going  under-current  at  the  Norwegian  coast  Such  a  curreal 
can  scarcely  be  identified  otherwise  than  by  direct  current  measurements  at  all 
depths  along  tbe  Norwegian  coast  bank,  the  hydrography  of  which  still  presents 
more  than  one  intricate  problem  lo  solve.  Tbe  Interest  attached  to  this  special 
question  is  chiefly  of  biological  nature.  In  the  Scandinaviaa  Ijonls  and  in  th« 
Baltic  Ihere  exist  several  "Arctic"  speciea  of  animala  which  are  regarxjed  by 
luoli^itts,  after  the  txampte  of  B.  Lov^n,  as  nlicU  from  the  glacial  period. 

"  Joum.  Imp,  Bum,  Uineralogieal  So«. 


*  ~  Zur  KeatniiB  der  Geulogiaohen  Etimni 
Bd.  4  1*,  xi.  p.  287. 

t  Well  to  obnrre,  out  a  nmtiimal  inSoir. 


f 
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KnijKiwitsch  has  declAred  the  YoldJa  faiiDB  of  the  d«ep  part  of  the  White  aea  to  be 
"  rehct."  •  The  deep-water  prawn,  Pandalus  borralis,  which  a  few  jeara  ago  wag 
known  to  occur  only  in  the  ioterior  secluded  liaaina  of  some  of  our  deepest  fjords, 
the  Drammeo-tjord  in  Norway  or  the  Gullmar-fjord  in  Sweden,  was  long  con- 
sidered to  he  auch  a  relict  form.  Now,  hy  ihe  reaearcheB  of  Hjort,  Wollebnk,  and 
other?,  it  has  been  proved  that  this  specicB,  which  ahounds  in  the  Karcntz  «ea,ia  an 
inhabitsat  of  almost  everj  deep  fjord  of  the  Scandinavian  coast  from  Bobusliia  up 
to  Troinso.  The  "  relict "  hypothesis  can  scarcely  be  upheld  longer  with  regard 
to  thig  speciea,  and  modern  hydrography  must  look  upon  many  of  t)ie  doctriaes 
of  the  reljot  theory  with  distrust,  considering  that  another  and  more  probable 
explanation  may  be  expected  from  a  closer  study  of  oceania  circulation. 

The  greatest  conquest  of  marine  geography  of  later  years  is  Nansen's  discovery 
of  the  existence  of  a  deep  oi:eanic  basin  in  the  north  polar  region  of  the  Eurasian 
continent.  In  sjiite  of  an  insufHcient  equipment  and  adversities  with  the  eonnding- 
gear,  etc.,  which  were,  however,  remedied  with  admirable  pluck,  the  Fram  brought 
home  from  her  celebrated  drift  across  the  north  polar  sea  a  large  number  of 
obwrvalioDB,  which  enable  us  to  form  an  idea  of  the  oceanic  circulation  of  that  sea, 
which  Nanaen  describes  as  a  large  fjord  or  a  3000  to  4000  metres  deep  trough 
separated  from  the  Norwegian  sea  by  a  shallow  submarine  ridge  extending  between 
thonorthempartsofSpitzbergen  and  Greenland.  He  supposes  that  this  bank  is  lower 
(about  800  to  900  metres)  in  itseHBtDrnt)art,Bnd  higher  (up  to  about  280  metres)  near 
the  Greenland  coast,  'i'he  Polar  sea  thus  sbould  be  separated  from  the  Norwegian 
■ea  by  a  Hubmarine  bank,  in  the  same  way  ai  the  Norwegian  sea  is  separated  from 
the  North  Atianlio  by  the  Fso  roe -Iceland  and  Wyville  Thomson  banks,  Nansen 
bases  this  hypothesis  upon  the  result  of  his  determinations  of  the  temperature  and 
the  salinity  of  the  deep  water  of  the  polar  basin,  which  were  both  found  higher  than 
in  the  Norwegian  sea  at  corresponding  depths. 

The  question  is  of  such  importance  that  it  becomes  necessary  to  discuss  the 
validity  of  Nansen's  arguments.  For  such  purpose  we  must  first  refer  the 
ulinitiea  determined  by  Nansen  to  the  modern  standard  now  in  use  (Knudsen's 
tables).  In  Nansen's  Memoir  t  the  standard  of  salinity  is  015  or  0*lti  per  cent. 
liigher,!  according  to  Nansen's  own  estimate.  After  this  reduction  the  bottom 
water  should  have  the  following  salinity  and  temperature  :-~ 
In  the  Norwegian  sea  =  Ji'S-l  per  cent. 
„      polar  basin        =  35'14      „ 

Regarding  the  polar  basin,  we  have,  of  course,  no  direct  determinations  to 
compare  with  Nansen'^,  but  we  have  sufficient  data  from  which  we  a  fortiori  can 
Ibrm  an  idea  about  the  maximal  value  which  in  all  probability  can  be  ascribed  to 
the  salinity  of  the  deep  water  of  that  sea. 

The  salinity  of  the  polar  sea  is  maintained  by  the  under-current  of  Atlantic 
mter  which  passes  northwards  along  the  west  coast  ot  Spitsbergen,  G.  Ekman 
and  I  used  the  opportunity  of  Andrti's  first  expedition  to  Spitzbargea  with  the 
Virgo  in  1806  to  arrange  a  thoroogh  investigation  of  this  warm  current,  the  mont 
northerly  outlayer  of  the  so-called  "  Gulf  Stream."  We  chartered  the  shi[)  for 
nme  days  for  a  trip  westward  from  the  balloon  station.     Prof.  S.  Arrhenius,  who 

*  EnipowitacU, '  Zur  Kenntniss  d.  Geologiachen  Gcsohiohte  der  Fauna  dcs  Weissen 
tmd  del  Marmau-M teres.'    Petetaburg,  1000,  p.  8ll. 

I  •  The  OocanogriipUj  of  tlio  North  Polar  Basin,'  Ptefane,  p.  v. 

X  Ktuiavn,  DQ  pp.  lOt)  and  Sii[,  oalculates  the  salinity  of  the  bottom  water  of  the 
polar  sea  from  hydromutrio  deturmiuatione,  etc.,  to  be  35'29  per  cent,,  and  that  of  the 
NorwegiitD  seu,  if  calculated  in  the  aarno  manner,  to  be  33'08  or  3509  p 
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Mcompftoied  Andr^  kindly  overtook  the  leidership,  and  made  six  serial  d««p  I 
BoaodingB.*  At  the  fourth  of  these  deep-Honadiag  sUtioas,  at  li)"  N.  lat.  and  j 
4°  45'  E.  long.,  in  400  metres'  depth,  Arrhenius  hit  the  core  of  the  warm  undsp-  f 
current  with  a  temperature  of  +2''-46  C,  and  a  salinity  of  35'29  per  cent.  Aa  | 
there  has  never  been  found  water  of  higher  salinity  at  any  depth,  either  by  A.  I 
Hamberg  in  1898  (maximil  Balinity  =  a5'19  per  cent,),  or  by  Oeatargren  in  lOOQ^  \ 
at  these  latitudes,  we  can  regard  li5'2d  per  cent,  as  the  upper  possible  limit  of  1 
aalimty  in  the  waters  of  the  polar  basin. 

On  the  olhsr  hand,  we  must  icfer  from  what  has  been  said  in  the  prwwdiag  I 
coDcemiDg  the  cold  and  salt  water  found  in  the  norCh-eBst«ra  parts  of  the  BareoU  f 
sea,  which  1  consider  to  be  an  updrift  from  the  pDlar  basin,  that  the  uoder  limit  I 
of  maximal  salinUy  of  the  waters  of  that  basin  cannot  be  put  lower  than  that  of  I 
the  LUtlie  current,  viz,  3."i'07  per  cent.    Having  thus  defined  the  limits  of  maximd  ] 
salinity  which  after  all  probability  can  exist  in  the  pjlar  sea,  it  remains  tc 
in  how  far  these  conclusions  arc  corroborated  by  the  actual  objervations  of  the 
Fram  expedition.    Biifort!  the  Fram  isft  the  polar  sea,  the  hjdro^apher  in  charge, 
Dr,  Biessio?,  at  Nanseo's  rtqueat,  took  a  aeriea  of  water-samples  by  means  of  an 
ingeniously  devised  watsr-b^ttle,  the  onslruction  of  which  seems  to  exclude  the 
possibility  of  errors  from  untightQeas  of  the  iiutrumant.t    These  wtter-samples 
are  ihe  more  valuable,  as  they  are  the  only  aucheutic  material  for  analytic  deter- 
minations of  salinity  which  was  brought  home  from  the  ])<>lar  sea  with  the  Fram. 
The  numerous  other  salinities  given  in  Nansea's    tables   are   computed  from 
determinations  made  on  board  with  hydrometers  or  with   an   electric    method 
(Kohlrausch'rj  "telephone  method")  recommended  by  II.  Tomoe,  which  proved 
UDsalisfactory,  and  was  abandoned  already  in  16<.>1. 

V>r.  Blessing's  water-samples  were  carefully  analyzed  after  the  return.    From 
the  chlorine  analyses  and  specific-gravity  detanni  oat  ions  on  p.  214  of  Nanses'i 
'  Memoir,'  I  have  calculated  the  salinities  by  means  of  Enudaen'e  tablw.    Dr. 
KnudsGu  has  obliged  ma  by  controlling  one  of  the  numbers,  fix,  Ihe  Mlinitjr  ot  I 
tite  water  from  850  m-^trea'  depth. 


November  30  and  Deowabef  2,  ISB5. 
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•  Bihang  K.  Fetonsftopi  Ahi.  Handt.,  IM.  23.  II.  No,  *,  pp.  31-S3. 

t  8oe  the  description  on  p.  142  of  Hansen's  Memoir. 

i  The  salinities  are  ouloolated  from  the  ohlorine  noalyses  In  Nansen'a  I 
reduction  being  made  for  the  bromide  according  lu  the  |irinciples  of  Knudien. 
Wliere  tlie  per  mille  of  clilorine  was  not  determined,  the  salinity  has  been  oalculated 
fruiu  tiic  speciSc  weights  as  determiaed  by  Toruoe  and  Hcidenreiob  at  17°-5  C. 
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We  infer  from  this  that  the  Ailnntic  under -current  3G0  milea  north  ol 
Arrhenius'  stntion  ir.  (where  the  Atl.intic  water  was  at  least  8iK>  taetres  thick, 
with  n  maximuin  of  &alinitj  of  ^5'2'J  per  cent.)  nai  reduced  to  GOO  metres  with  a 
mBximat  salinity  of  only  3-"rlO  per  cent. 

We  further  infer  that  there  ia  a  very  marked  decrease  of  aalinlty  with  the  depth 
frura  the  maximum  st  450  metres  downwardf,  so  far  bs  reliahle  obaerTations  go, 
or  to  EtOO  metres.  Thus  the  bydrographic  conditions  with  regard  to  the  salinity 
of  I  he  water  of  the  polar  basin  are  of  the  same  tyjw  as  those  which  we  have  found 
to  exist  in  the  adjacent  parts  of  the  Norwegian  sbs.  Thii  observaliun  will  probably 
also  hiild  with  regard  (o  the  temperature.  The  temperature  uf  the  deep  watfr  of 
the  Norwegian  sea  Nansen  assumes  to  be  — 1°-4  C.  This  asautnptiim,  which  rests 
upon  Mohn's  deep  soundiuga  in  187B,  who  found  still  lower  values  —  1°'&J  and 
—  I'^'GO  C,  etc.,  is  uncertain  *  on  account  uf  the  instruments  used. 

The  same  obserration  holds  with  regard  to  Kansen's  temperature  determination  a 
with  the  Nfgretti-Zambra  iDstrumentc,  No.  Tii.fiSO,  75,682,  and  75,68J.  This  con- 
viction has  forced  itself  upon  me  in  studying  Nansen's  scrupulously  conscientious 
report  of  his  efforts  lu  lind  the  true  correction  of  these  instruments  on  pp.  10-58 
knd  237-242  of  his  Memoir. 

Take,  for  example,  the  temperature  series  of  the  sounding  at  8o°  28'  N.  lat.  and 
58"  W  W.  Here  the  Negretti-Zambra  instrument  Nn.  7.1,680  was  used  at  IDOO 
metres'  depth.    Dr.  Blessing's  t  reading  was  l"  =  —  0°'G.l  C. 

Tlie  instrument  bad  been  tested  liefora  the  departure,  and  the  zero  correation,} 
found  to  be  0^07  C.  Two  months  afcer  his  deep  sounding  at  86°  lat.  N. 
Dr.  Blersing  determined  the  sero  corrections  to  he  — 0^'40  C  Nan seo,  however, 
from  certain  ressoos,  reduces  this  correction  to  — 0~'I2  C.  U 

After  the  return  the  instrument  was  again   tested,  with  the  result  that  the 
Dcrrection^  was  nil,     Nansen,  in  his  redaction  uf  the  temperature  tables,  has  used 
"probable  correction"**  of  —  O^'OO  for  all  temperatures  determined  with  the 
iHegratti-Zsmbra,  No.  75,680,  iu  the  yeste  18!i5  and  189G. 

After  all,  there  neems  to  me  to  bo  still  an  uDcuitaiDty  regarding  the  temperature 
■it  I'JOO  metres  in  the  mobt  northerly  station  :  whether  it  is  -  1  '■"■OS  C,  or  -  0°-77  C, 
!■  -0°-71C.,or  -0°-r>5C. 

mpare  the  "  corrected  "  values  of  deep-sea  temperatures  on  pp.  108-132 
f 'tf  Nansen'ti  Memoir,  we  find  variations  in  the  temperatures  below  15iJ0  metres 
[■from  -0°-G5  C.  to  - 1'''24  C. 

Under  the  impression  of  Nansen's  preliminary  communications  regarding  the 
arm  and  salt  "  Uulf  Stream  water,"  which  according  to  his  observations  should 
fill  thedepthof  the  polar  basin,  which  could  not  well  be  explained  without  tbe 
unimption  of  a  comparatively  shallow  subocoanic  ridge  between  Spitzbergen  and 
Qreenland,  anii  further  regarding  the  great  influence  of  the  efHuvtvs  from  the 
Biborian  rivers  upon  the  formation  of  the  upper  water-strata  of  that  bi'.sin,  I  tried 

||p  explain  there  singular  conditions  by  the  hypothesis  that  the  ice  of  tbe  polar 
■  Wb  know  with  certainty  only  thiit  the  bottom  leni|ieritnre  is  somewhut  below 
t  Nansen's  Memoir,  p.  I'il. 
;  lUd.,  p.  as. 
}  Ibid.     I  am  of  the  opinion  that  this  oorrcction   unght   to   have   been   applied 
According  to  the  Dxanl  rules  fur  scientific  Dbsotvation. 
II  Ibid.,  p.  a38. 

5  Ibid.,  p.  42.    Viut.  Miibn  I'hamclcrizee  the  iuatmment  as  "  excellent."    It  is  thrs 
remark  of  Hobn  which  boa  induced  me  tucbooee  thia  example  for  my  diicauioti. 
••  Ibid.,  pp,  58  and  :i:i8. 


fr 
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basin  was  in  large  measure  protected  from  tbe  attack  of  the  underlying  warm 
water  by  the  fresh  water  wherein  it  floats.* 

After  a  careful  study  of  the  tables  of  observations  in  Nansen'd  Memoir,  I  find 
that  the  hydrographic  state  of  the  polar  basin  below  800  to  900  metres  mnst  be 
considered  as  a  matter  of  uncertainty,  and  that  Nansen's  idea  that  this  basin  is 
a  secluded  fjord  separated  by  a  shallow  f  ridge  from  the  Norwegian  sea  and  filled 
with  water  of  exceptionally  high  salinity  and  temperature  is  not  borne  out  by  tho 
existing  observations.  If  the  hypothetical  ridge  exists,  it  is  even  so  possible  that 
the  temperature  and  salinity  are  lower  than  in  the  adjacent  part  of  the  Norwegian 
sea  as  that  they  are  higher. 

If  we  limit  the  discussion  to  the  upper  water-layers,  the  thermic  conditions  of 
which  are  admirably  studied  by  Nansen  and  his  followers,  we  find  the  usual  warm 
under-current  of  Arctic  seas  well  developed  from  about  200  metres.  Both  abov6 
and  below  this  Atlantic  under-current  there  is  colder  water  of  less  salinity.  The 
upper  cold-water  layer  shows  a  temperature  minimum  at  about  60  to  80  metres  of 
—  1^*90  0.,  which  is  the  temperature  of  equilibrium  of  ice  and  Atlantic  water 
of  35  per  cent,  salinity.  Below  the  warm  under-current  the  temperature  sinks 
under  zero,  and  the  salinity  decreases  slowly — the  usual  effect  of  ice-melting  upon 
the  water  which  gives  up  its  heat  to  the  ice. 

After  its  entrance  into  the  polar  basin  it  is  deflected  to  the  east  by  the  Earth's 
rotation,  and  follows  the  shelf  of  the  continental  plateau.t  According  to  an 
interesting  communication,  just  published  by  Enipowitsch,  §  there  is  a  bight  in 
this  continental  plateau  east  of  Franz  Joseph's  land,  at  about  65°  long.  E.,  dis- 
covered by  Makaroff  during  his  expeditions  with  the  Yermak,  There,  in  450 
metres'  depth,  Makaroff,  by  the  relatively  high  temperature,  recognized  the  Atlantic 
under-current  of  the  polar  sea  first  discovered  by  Nansen. 

Nansen  has  shown  that  this  under-current  conserves  a  temperature  of  +0^*5  G. 
BO  far  as  north  of  the  Siberian  islands.  It  shows  a  marked  tendency  to  thin  out 
towards  the  north,  and  we  can  easily  conceive  that  the  Atlantic  water  will  vanish 
altogether  as  an  intermedisury  layer  somewhere  in  the  eastern,  northern,  or 
western  parts  of  the  polar  basin. 

Nobody  has  ever  sounded  these  remote  parts  of  tho  ocean,  the  regions  of  the 
"  palaeocrystic  ice."  II  Nevertheless,  we  can  form  an  idea  of  the  hydrograpbic 
conditions  there  from  the  deep  soundings  of  Ryder  and  of  R.  Amundsen  in  the 
ice-filled  area  between  73°  and  75°  lat.  N.  and  1°  to  10°  loDg.  W.,  where  the  whole 
water-stratum  under  the  ice  to  2000  metres  was  found  to  possess  a  temperature 
below  - 1°  C. 

We  have  here  the  outlet  from  the  polar  basin.  The  channel  between  Spiti- 
bergen  and  Greenland  contains  in  its  eastern  part  the  inflowing  under-current  of 
Atlantic  water,  in  its  western  part  the  outflow  from  the  polar  basin.  Before  the 
warm  water  has  completed  its  circuit  around  the  polar  basin,  it  thins  out  in  the 
same  measure  its  store  of  heat  is  exhausted  by  the  ice-melting  process,  and  the 
products  of  that  proces?,  viz.  the  Arctic  surface  water  and  the  Arctic  deep  water, 
unite  and  continue  their  course  through  the  western  parts  of  the  polar  sea  until 


♦  See  O.  retterssun,  Ymer,  1900,  p.  188. 

t  Nansen's  Memoir,  Z.c. 

t  See  Nansen's  description,  /.c,  p.  334. 

§  Knipowitsch,  **  Uebcr  die  Hydrologischen  Verlialtnisse  dcs  Nordostlichen  Theils 
des  EuropaiscLen  Kismerceres,**  Eevue  de  Peche  d  de  Pi$ciculture,  Nos.  2,  3,  1903. 

0  North  of  Grant's  land,  in  83°  20'  N.  lat.  and  63^^  5'  long.  W.,  Markham  found 
from  the  surface  to  55  metres  a  temperature  of  -1°'9  C,  and  from  55  metres  to  the 
bottom  (at  182  metres)  - 1°  8  G. 
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they  escape  along  the  western  side  of  the  channel  between  Spitzbergen  and 
Greenland.  Amundsen*s  and  Ryder's  deep  soundings  are  representative  of  the 
state  of  the  western  part  of  the  polar  basin;  Mohn's,  Arrhenius',  Oestergrens' 
sonndings  represent  the  conditions  of  the  eastern  part  of  that  basin  traversed  by 
theism. 
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The  upper  part  of  the  cold  water  and  ice,  on  leaving  the  polar  basin,  formR  the 
polar  current  along  Greenland,  the  deeper  layers  of  which,  according  to  N^insen's 
diagram  $  of  Amundsen's  deep  soundings  seem  to  have  a  temperature  near  — 1°*4  C. 
and  a  salinity  about  35  per  cent.,  sink  to  the  bottom  of  the  Norwegian  sea  in  the 
same  way  as  the  Arctic  deep  water,  which  is  formed  by  the  attack  of  the  Atlantic 
under-current  upon  the  ice  between  Iceland  and  Jan  Mayen. 

On  the  chart  on  p.  313,  which  is  drawn  in  order  to  orientate  the  reader  with 
regard  to  the  sections  and  stations  referred  to  in  the  text,  I  have  drawn  the  isobaths 
of  200,  600  metres,  etc.,  after  Mohn's,  Nansen's,  and  Knipowitsch's  charts,  and  after 
the  deep  soundings  of  the  Nathorst  expedition  communicated  to  me  by  Mr.  A. 
Hamberg.  I  have  also  represented  schematically  the  system  of  currents  and  under- 
corrents  of  Atlantic  and  Arctic  water  after  the  principles  of  the  ice-melting  theory. 

Nansen  entertains  another  opinion  of  these  matter8.||  According  to  him,  the 
wato's  of  the  polar  basin  do  not  play  any  significant  direct  part  in  the  formation 
of  the  bottom  water  of  the  Norwegian  sea.  He  sayp,^  "the  origin  of  this  water 
hiB  puzzled  me  much,  as  it  seemed  impossible  that  it  could  originate  directly  from 
the  polar  basin.  I  considered  it  more  probable  that  it  might  be  formed  by  cooling 
on  the  surface  somewhere  in  the  northern  regions  of  the  Norwegian  sea  itself.'* 

Bat  the  difiBculty  is  to  explain  how  water  of  so  high  salinity  can  come  to  the 
sar&ce  in  the  north-north-west  part  of  this  sea,  which  is  covered  with  ice  and 
water  of  low  salinity  (32  to  33  per  cent.)  all  the  year  round.  Nansen  supposes 
that  this  surface  water  is  removed  in  winter,  so  that  the  Atlantic  water  of  35 
per  cent,  comes  into  contact  with  the  atmosphere.  He  thinks  that  this  can  take 
place  in  the  following  way:  ''We  have  seen  that  by  the  cooling  during  the 
winter  the  surface  layers  of  the  Gulf  Stream  become  heavier,  and  this  produces 


*  C.  Byder  and  K.  Bordam,  *  Hydrograflske  Underfiogelser  i  Meddolelser  om 
Orooland,'  xvii.  p.  256.    Kobenhavn,  1895. 

t  Tmer,  in.  p.  825.    1900. 

t  O.  PettersBon  and  G.  Ekman,  BOl  K.  d.  Vet.  Ak.  Handl.,  Bd.  23,  ii.  No.  4, 
p.  82. 

f  Nansen's  Memoir,  plate  xxxi.  [|  Ibid.,  p.  140.  Y  Ibid. 
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&n  eaitward  motion  of  the  Hurfsce  itratA  overlying  the  bottom  water  in  the  above 
region.  At  the  same  time  the  polar  cnrreat  along  the  Qreealand  ooast  U 
•omevbat  increased  during  the  winter,  and  thus  the  cold  bottom  water  at 
AmundiWD'a  stations  may  be  pressed  still  nearer  to  tlie  surface,  where  it  is  rapidly 
cooled  down.  When  it  ia  siiflicieDtly  cooled  to  eink,  it  is  replaced  from  the 
•ides  by  water  ihat  is  in  its  tum  cooled  down,  and  bo  the  process  is  repeated. 
The  silinitj-  of  the  surface  water  is  also  rimuItaneDiisl;  iQcreasod  by  the  (orm- 
ation  of  ice." 

The  coldtst  upper  layer  of  the  north  polar  region,  which  I  consider  to  be  pro- 
duced by  the  attack  of  the  wann  water  or  the  under-current  Upon  the  ice,  is, 
Bccordiog  to  Hansen,  aii  inflow  from  other  (unknown)  pans  of  the  sea.  He  says,  • 
"It  seems  clear  to  me  that  this  colder  water  (the  water  which  has  the  miDimtim  of 
temperature  —  l^'C  to  —l°-fi)  must  originate  fromotber  parts  of  the  north  palar  basin 
where  the  water  near  tbe  surface  has  a  similar  salinity."  Also  the  cold  bottom 
water  of  tbat  sea,  which  1  consider  to  be  Atlantic  water,  which  has  given  up  its 
store  of  heat  to  the  ice  and  sunk  down,  is,  in  Nansen's  t  opinion,  an  inflow  from 
other  (uDknowo)  regions.  He  says,  "  We  are  obliged  to  assume  tbat  this  colder 
water  originates  from  some  other  part  of  tbe  north  [Hilar  basin  where  the  overlying 
warmer  water  has  been  cooled  down  to  this  lower  temperature,"  etc  These  hyp«>- 
theses  need  no  commentary. 

I.48tly,  I  think  something  ought  to  be  said  about  the  much-ilehated  questio 
the  outflow  from  the  Siberian  rivers.  Nordenskiold  founded  his  plan  for  the 
cumnavigation  of  Kurope  and  Asia  up>n  the  probability  that  the  streams  of  fiesli 
water  emerging  from  the  mouths  of  the  great  Siberian  rivers  in  summer  w 
form  an  east-going  coast  stream  of  navigable  water  along  the  Siberian  rt}a8t.  Tlu 
success  wbicb  attended  his  attempt  might,  in  some  measure,  bear  evidence  in  favonr 
of  this  conclusion,  which  can  scarcely  be  erroneous,  since  it  is  necessary  that  river- 
water  wbicb  leaves  the  dtltas  of  the  Lena,  the  Kolyma,  and  others,  with  a  cei 
velocity  in  a  northward  direction  must  be  deSeeted  eastwards.  From  the  hydros 
graphic  observations  of  tbe  Tej'i,!  1  have  shoM'n  that  the  salinity  was  higher  to  tha 
west  and  lower  to  the  ensi  of  every  river.  At  Capo  Tjeljuechkin  I  found  that  then 
wjs  a  break  in  this  current. 

Kan^en  §  denies  the  existence  of  an  esat-going  current  along  the  Siberian  ci 
because  in  the  oliservations  of  the  Fiain  the  freshest  water  was  found  north  of  lbs 
rivers,  and  he  thinks  tbat  the  observations  of  the  Vega  expedition  will  bear  out  ihd 
same  rule,  if  the  geographical  position  of  every  river  lately  determined  by  Baroa 
Toll  were  subetituted  in  the  truk-chart  of  the  Vega  instead  of  those  given  by 
KordenskiQid's  cartographerH.|l 

We  must  make  a  certain  ailow.ince  fur  errors  in  the  log  of  ships  sailiog  like  th* 
Vega  and  the  Fram  in  continual  mist  over  a  sea  without  certain  landmarks.  Th» 
discrepancy  which  Hansen  finds  to  eiist  between  the  results  of  tbe  Vega  and  th«. 
Fram  expeditions  can  easily  be  accounted  for,  and  is  in  fact  very  interesting.  Ttw 
Fram'i  track  is  more  northerly  than  that  of  the  Vega.  Tbe  east-going  current  U 
probably  confined  to  the  vicinity  of  the  coast.  At  that  distance  from  the  coast 
where  the  Fram  sailed,  the  direction  of  the  outflow  from  the  rivers  can  have  been 
altered  by  the  general  trend  to  the  north  and  north-west  which  characterizes  thi 
surface  water  of  the  polar  basin. 


•  Nansen's  Memoir,  p.  323.  t  Ihid..  p,  :!3T. 

t  O.  Pellersaon.  '  Oontribn lions  to  the  Hydmgniphy  of  tbe  Siberian  Sea.' 

$  Nnnseu's  Memoir,  p.  291 

!{  Ibid ,  p.  Wi. 
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North  uf  the  Siberian  islands  und  of  thi 
I   diacovtfcei)  of  the  river-water.     At  Nanaen's  ata 
orth wards  and  ^ 


ba 


t  29  per  c«Dt.,  and 

I  ice  of  the  polar  at 

I  laliait;,  which 

cnrreiit  IB  found.      Tli 

wafer,"  and  declarea  it 


^ootinental  ahelf,  no  trace 
ma  ii.  and  xi.,  the  salinity  ia  about 
ilworda  Ui  :'A  to  33  per  cent.    The 
intly  floats  in   sen-water  of  more  than  .10  per  cent. 
»ith  the  depth  uniil  170  to  250  metres,  where  the  under- 
upper  waler-Uyer  NanBen    denoininatea  "  the  true  polar 
be  formed  chieQy  by  the  admixture  with  the  aea-water 
To  this  definition  1  also 


I 


I 


of  the  volumea  of  freah  water  from  the  yiboriaii  ri 
Agree  on  three  conditions, 

1,1)  That  with  "  soa-wator  "  ia  understood  Ihe  water  of  the  Atlantic  under- 
current, and  not  any  hypothetical  inHuw  from  Bome  unknown  region  of  the  polar 

(2)  That  the  term  "  true  polar  water  "  is  taken  in  its  widest  sense,  or  "  water 
of  the  polar  corrent,*'  since  the  same  kind  of  water  is  formed  not  only  in  the  polar 
bosio,  but  everywhere  in  the  course  of  tho  polar  current  where  Atlantic  water 
encounters  the  polar  ice,  from  the  Siborian  islands  to  Cape  Farewell  and  the  coast  of 
Labrador. 

(!i)  That  it  is  understood  that  the  fresh  water  from  iho  Siberian  rivers  is 
converted  into  ice  by  freezing  before  its  admixture  with  the  Atlantic  water.  It  is 
necessary  to  adroit  this,  because  the  intormiDgllng  of  tivo  watcr-layors  of  diBerent 
■ftllnilyin  a  deep  sea  is  an  extremely  slow  process.  On  the  other  hand,  the  melting 
alt  water  is  a  most  offcctire  agency  in  eatablishing  a  homogeneous  mixture 
liry  moans  of  the  powerful  convectional  currents  wbicb  the  ice-nieltiog  calla  forth  in 
the  underlying  water.     The  following  experiment  will  ahow  this. 

Two  large  glass  cylinders  were  filled  with  aea-water  of  34'77  per  cant  salinity, 

and  placed  beside  each  other  on  a  table  in  the  cellar  of  the  laboratory.     Two  klloa. 

of  ice  were  introduced  into  one  of  the  cylinders,  and  two  kllua.  of  ice-cold  fresh 

water  into  the  other,  with  due  precautions  in  order  not  to  stir  the  water.    Twenty- 

hours  afterwards  samples  of  water  were  taken  at  the  following  depths  and 

latyzed : — 


Depth  In  <M». 

Cjllndcr  HiUi  1  kElot. 

CrUBdrt-flhaWlM. 

per  »iH. 

0 

I0-S8 

0-20 

11-70 

0-41 

■1 

13-30 

I -01 

0 

19-39 

9-88 

80-78 

28-22 

M-59 

34-W 

34-70 

:M77 

idem. 

idem 

27 

.17 

47 

:t4-7i' 

:m77 

We  infer  from  this,  lliat  the  presence  of  ice  in  sea-water  occasions  a  moat 
effsctiTe  admixture  between  the  fresh  and  salt  water  from  the  surface  down  to  the 
onder  niveau  of  the  ice.  This  explains  why  we  always  find  salt  water  in  the 
vicinity  of  sea-ice  in  Arctic  seas.  Under  that  niveau,  the  melting  of  the  ice  causes 
Mm,  ilow  decrease  in  the  anlinity  of  all  water-layers  to  the  bottom  (from  34-77  to 
(l'70  per  cenL  in  our  experiment).     This  is  an  effect  of  the  conveotive  carrents 


322    ON  THE  INFLUENCE  OF  ICE-MELTING  UPON  OCEANIC  CIRCULATION. 

caused  by  the  ice,  and  is  in  complete  accordance  with  the  results  of  the  ice-melting 
experiment  previously  described.  The  intermixture  between  the  c(dd  fresh  surface 
water  and  the  salt  water  is  limited  to  a  very  thin  layer,  and  exerts  no  influence 
upon  the  deep  water. 

The  fresh  water  which  every  summer  emerges  from  the  estuaries  of  the  Siberian 
rivers  is  converted  into  icefloes  by  the  atmospheric  cold  during  the  following 
winter  on  the  shallow  plateau  north  of  the  coast.  So  long  as  the  icefloes  remain 
in  shallow  water  they  are  protected  from  the  attack  of  the  warmer  water.  Next 
summer,  when  they  are  drifted  northwards,  they  come  to  float  over  a  2000  to  4000 
metres  deep  sea.  Tidal  currents  crush  and  fold  the  floes  into  hummocks  of  ice- 
blocks  piled  up  against  and  upon  each  other.  The  undermost  of  these  blocks 
reach  to  a  depth  of  more  than  60  to  80  metres,  as  we  can  infer  from  the  fact  that 
the  minimum  of  temperature  — 1^*9  C.  was  found  at  that  depth  by  Nansen.* 

The  site  of  the  minimum  temperature  in  Arctic  and  Antarctic  seas  is  always 
found  somewhat  above  the  depth  to  which  the  ice  is  immersed  in  the  water.f  In 
the  Antarctic  ocean,  where  there  are  icebergs  drawing  more  than  500  metres  of 
water,  the  minimum  of  temperature  is  found  about  that  depth.  In  the  Sooresby 
fjord,  where  Ryder  observed  magnificent  icebergs  of  30  metres'  height,  the  mim- 
mum  was  found  at  100  metres,  in  the  Franz  Joseph  fjord  from  60  to  100  metres. 
Between  Iceland  and  Jan  Mayen  the  minimum  region  is  found  at  40  metres, 
which  indicates  that  the  screwing  of  the  icefloes  reaches  still  deeper.)  In  the 
polar  basin  there  are  no  icebergs,  but  hammocks,  the  height  of  which  was  foimd 
by  Nansen  to  be  15  to  30  feet.  The  immersed  part  of  these  hummocks  can 
be  estimated  to  seven  or  eight  times  that  of  the  visible  part,  or  to  40  to  70 
metres. 

The  ice-melting  process  is  not  ruled  by  the  average  depth  §  of  the  ice,  but  by 
the  maximal  depth  to  which  the  ice  is  immersed.  The  deepest  parts  of  the  icebergs, 
hummocks,  or  floes  are  attacked  vigorously,  the  thin  floes  slowly. 

The  hydrographic  state  of  the  North  sea,  the  Skagerack,  and  Kattegat  is 
very  complicated  and  variable.  Both  from  the  channel  and  from  the  region 
between  Scotland,  the  Orkneys,  and  Sbetlands  Atlantic  water  enters  into  the  North 
sea.  North  and  east  of  Shetland  Arctic  deep  water  banks  op  in  the  manner 
described  on  p.  302  against  the  northern  slope  of  the  North  sea  plateau.  At 
62^  to  63°  lat.  and  S°  to  5°  long.  E.,  the  Arctic  deep  water  has  access  to  the  deep 
Norwegian  channel,  which  it  follows  as  an  under-current  into  the  Skagerack, 
where  it  is  regularly  found  at  intermediate  depths  (between  15  to  30  metres 
to  150  to  200  metres)  over  the  deepest  part  of  Skagerack.  Under  it  we  find 
from  200  metres  to  650  metres  Atlantic  water,  which  has  entered  over  the  North 
sea  plateau  and  over  the  western  and  south-western  slope  of  the  Norwegian 
channel.  Above  it  we  find  in  summer  a  thin  layer  of  Baltic  water  (salinity 
up  to  30  per  cent.),  in  winter  a  somewhat  thicker  layer  of  Bank  water 
(salinity  32  or  33  per  cent.).  The  plankton  of  the  Arctic  water  in  the  Skagerack 
is  very  characteristic.    It  consists  of  large  crustaceans,  many  of  which  are  known 


♦  Nansen's  Memoir,  p.  323. 

t  Nansen's  section  on  plate  xv.  (see  stations  ix.  and  xi.)  is  very  instructive  in  this 
respect. 

X  G.  Amdrup,  'Meddelelser  cm  Gronland/  xxvii.  p.  139,  estimates  the  height  of 
this  screwed  ice  to  25  to  30  feet 

§  This  remark  is  a  reply  to  a  statement  on  p.  156  of  Nansen's  paper,  'Some 
Oceanographioal  Results  of  the  Expedition  with  the  Michael  8ar$,  1901.'  Chiistiania, 
1901. 
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from  tile  deep  wnter  of  tLo  NurwegiaD  *  sea  (400  I 
tbe  polar  baBin.t    The  mOEt  important  form*  are— 


iiOO  inetreB),  and  e 


Thi/mnoaisa  negleota, 
Parafhemdfo  obtivia. 
Calamit  finmaTchictu, 
Chiridioi  arTnatui. 
EuchcEla  nonregica. 
lUelnvr/iabdiis  norvcgicv 


Metridia  longa. 
Conehatia  bortalU. 
C.  tUgans. 

C,  obtu-KiCa. 
Krolmia  hamala. 
Calanus  ht/pBrboreu». 


TliB  Atlantic  water  from  tlie  Cbannel  spreiulB  over  tbe  ehallow  aoutliprn  North 
>ea  plateau  aouth  of  the  Dogger  hank,  where  it,  however,  bei'omcs  much  diluted 
by  admixlure  with  the  coast  water  ami  effluviea  from  the  great  continental  riveri. 

fbaeidon  1902-1903 


Tbe  Atlantic  water  from  the  OrbBcjB  and  Shetlanda  atireaiis,  intermingled  with 
Arctic  water  from  the  Norwegian  sea,  over  the  noithern  North  eea  platfsu  north 
of  the  Dogger  bank,  which  plaja  the  part  of  a  bind  of  watershed  in  the  circulation 
of  the  North  sea,  as  waH  first  iliBtinctly  proved  by  the  excellent  reeearch  in  18S2<84 
by  the  German  gnuboat  Driitjit.t  The  Atlantic  water  from  the  aouthem  North 
ae*,  as  well  at  the  Atlautic  water  from  the  regions  north  of  the  Dogger  bank,  enters 
the  Skagersck  along  the  coast  bank  of  Jutland,  and,  on  account  of  its  greater 
density,  Gils  the  deep  trough  of  the  Norw^an  channel  and  the  Skagerack  a« 
■Jready  mentioned.  The  peculiar  bydrographic  conditiona  of  the  eastern  North 
B«s  and  Norwegian  channel  are  skuwn  in  a  section  from   Bergen  to  Ihe  Shettands, 

*  'Svenika  HjdrografiBkB  Kommieai.insns  Skririer.'  i.  :{,  p.  2. 

t  G.  0.  8ms,  'Tbii  Norwegian  North  Polar  Eipedilion.'  V.  " OrmUioea."     1900. 

t  '  Ergebmeae  der  UntersuohuugBfahrteiider  Enbt.  Dra<iheiodeiNordaee,lS62-S4, 
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matte  in  January,  1902,  by  tlie  German  steamer  Poieidon.*  The  water-iuypr 
uf  33  [o  iU  per  cent,  salinity  found  in  station  iii.  off  the  Norwegian  coast  between 
0  metres  anil  70  metres'  depth  consists  of  tlie  so-called  "  bank  water,"  wherein  the 
herring  shoals  are  usually  found  iu  winter.  The  jpnteidon  arrived  in  the  herring 
seasoo,  and  imrtook  in  the  Guhery  with  drift-nale.  We  infer,  from  the  deaoription 
of  Dr.  Perlewili!,  Iliat  tlie  herring  were  excluaively  caught  In  water  of  33  to  :;4 
per  cent,  n  few  miles  from  the  coast.  Further  to  the  west,  in  the  region  of  the 
Atlantic  water,  no  herring  were  cauglit.  The  diagrftm  shows  clearly  thai  the 
wHter-layere  of  S3  and  34  to  35  per  cent,  salinity  and  5'  to  6'  C.  temperature 
must  have  another  origin  than  the  salt  inQow  from  the  north-west,  which  was 
found  on  the  tittle  Fisher  bank  and  in  the  depths  of  the  Norw^ian  chaonel,  where 
the  temperature  was  found  as  high  aa  up  to  10°'2  C.  In  the  plankton  of  the 
former  were  found  forms  such  as  Limacino,  rsirorerm  and  Thalnesiotrix  loHgiesirifi, 
while  the  Atlantic  water  contained  radiolarians,  diatoms  aucli  ns  Euodin  canti/ormii 
and  other  forms  of  more  southerly  origin.  Between  the  Fisher  bank  and  Heligo- 
land, on  the  shallow  southern  plateau  of  the  North  sen,  waa  found  water  of  34  U> 
33  per  cent,  as  usual. 

These  waters  enter  through  the  funnel-shaped  orilice  of  tlie  Bkagersok,  and 
penetrate  ae  under-currents  through  the  Kattegat  inl^  the  Baltic. 

The  Sksgerack  is  the  only  part  of  the  sea  which  has  been  hitherto  investigated 
with  regard  to  its  current  system  by  attual  current  measurements  at  different 
depths.  The  followiag  chart  represeuls  the  currents  of  the  Skageraok  between  20 
and  100  metres'  depth  aa  found  by  the  Swedish  eijiedition  t  in  August,  1901.  The 
surface  water  everywhere,  except  along  the  Danish  coast,  was  flowing  westwaidB, 
but  £0  metres  under  the  surface  we  found  the  characteristic  current  system  of  the 
Skagerack  well  developed. 

Over  the  deepest  part  Arctic  water  was  found  at  stations  Svii.  and  Hviii.  over- 
saturated  with  oxygen,  containing  the  great  Copepods  already  mentioned.  At 
30  metres'  depth  the  minimum  of  temperature  -l-l^'O  C.  was  found.  The  salinity 
waa  34'4T  per  cent.  Isolated  remnante  of  such  Arctic  water  were  found  also  in  the 
greatest  depths  (200  metres)  of  the  EosterQord  characterized  by  the  same  plankton 
animals  and  the  same  salinity. 

From  the  northern  and  the  middle  part  of  the  North  sea  a  mighty  cnrreDt 
entered  along  the  Danish  coast.  This  water  contained  an  entirely  diSerent  kind 
of  plankton — Tripi-s  plankton.  North  of  the  Skagen  in  station  Sii.  ita  maximum 
velocily  at  -10  motrea  was  measured  to  be  r)9'9  cms.  to  the  second ;  at  the  surface 
the  velocity  waa  nut  more  than  28'9  cm.-Bec.  The  inSowing  waters  from  the 
North  aea  impinging  upon  the  Swedish  coast  divided  in  two  current?,  one  Sowing 
northwards  and  westwards,  another  running  southwards  into  the  Kattegat.  In 
the  fbrmec  current  we  measured  the  greateat  velocity  at  20  metres'  depth  in 
station  Si.  =  T0'T  cm. -sec.  The  velocity  of  the  surface  wnter  in  Ihe  same  station 
was  not  more  tlian  32-3  cm. -sec. 

The  under-current  of  water  from  the  North  sea  conveyed  a  multitude  of  jellyGsb, 
Cyanta  capilhila  and  Aurelia  aurita,  accompanied  by  small  whiliogs  of  44  to  8T 
mm.  In  the  stomach  of  this  breed  we  found  the  following  plankton  animals  : 
Trmora  Jongicomit,  Calanui  finntimhU'i*,  CenCropagcs  typicus,  Sagilla  bipimetata, 
which  all  belong  to  the  Tripos  plankton  of  the  North  sea.    Breed  of  cod  was  not 


I 


I 


I 


*  P.  Perltwitx.'Dericlitaberdie  Fahrt  des  Po»ct(Ioii.  December,  1 902,  and  Jannary, 
1903 : '  ■  Hittheil.  del  Deatat^hen  Seefiacherei-Ven^ina.  Okt.  1903.' 

t  P.  T.  Oleve  and  O.  Fettersson. '  Svenskn  Uydrografisk*  Kommiationeni  Skrifter ' 

LU,a,p.a 


OS   TBE   INFLUENt'E  OF   ICE-MELTING   0PON   OCEANIC  CIHCUHTION,     325 

preseot.  Dr.  J.  0.  Fetorsea,  earlier  Iq  the  same  sumrasr,  bad  aUo  observed  the 
ftbaeace  of  joung  cod.  Dr.  Feteraen  coocludea  that  the  breed  of  cod  Utos  outside 
the  Sfcagerack  duriog  the  Bummer. 

la  the  Bouthem  part  of  the  North  sea  another  kind  of  water,  the  southern 
tnnb  wal«r,  with  ita  characteriBtic  plankton  {Didyiniia  plankton),  was  found. 
With  the  infloi*  of  this  water,  which  oitnmenced  in  the  laat  daja  of  August,  began, 
as  usual,  the  autumn  herring- fishery  in  Kattegat.  Itj  the  intiow  of  the  sonthern 
bank  watar  the  under-current  through  the  Kattegat,  which  had  only  16'5  om.-uo. 
Telocity  at  60  metres  in  Btation  S,„  August  2,  1901,  increased. 

In  winter  and  early  in  spring  the  Arctic  water  baa  its  time  of  inflow  Into 
Skagerack,  iu  the  aummer  months  the  waters  from  the  northern  and  middle  North 
sea  predominata,  and  in  autumn  comes  the  time  of  the  inflow  frjm  ihe  soutbem 
North  sea  of  the  southern  bank  water. 


lOOMdcplh    r 


» 


This  periodicity  of  the  bydrographic  conditions  of  the  Skagerack  is  ruled  by 
the  great  annual  changes  which  take  place  in  the  ocean.*  In  autumn  the  flow  of  the 
Atlantic  water  towards  the  channel  and  the  North  sea  and  Norwegian  sea  increases 
in  ttrength.  On  the  following  page  are  copied  two  hydrographic  sections  made  by 
the  bydrographer  of  the  Nathorst  expedition,  Dr.  F.  Akerblotu,  one  in  June,  the 
'Other  ID  September.  At  my  proposal.  Dr.  Aksrblom  made  deep  soundings  at  the 
le  stations  on  the  royage  to  and  from  Greenland,  and  the  commander  of  H.U, 

"  See '  Lob  variations  annuollea  de  I'eau  de  anrtjce  do  I'ooean  Allaatiqne,'  par  P.  T. 
OISTi-,  O.  Ekman,  O.  T'etteisaon  (Gollienburg,  IDOI):  and  "  Tlie  Circulation  of  the 
Surface  Waters  of  tiie  North  Atluntii:  Ocean,"  by  H.  N.  Dickson.. FAi 2,  Tratv.,  f*^.  A. 
loL  1961(1901), 
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l''rigatc  Fnya,  Mr.  Sidaer,  completed  the  Beriea  b;  a  Dumber  of  df  ep  Boundiap  in 
Che  North  sea.    Tbe  track  of  the  ship  iB  marked  out  in  the  ciuut. 

The  accumulation  of  narm  and  salt  Atlantic  water  in  tbe  Norwegian  eoa  nnrth 
of  the  Shetlauds  from  June  to  September,  appeara  very  couspicuouslj  from  the 
isobalineB  of  35  nnd  35'25  jier  cent. 

Tbe  alternate  intiow  of  Atlantic  and  Arctic  water  exerts  a  predominating 
ijifluence  upon  the  fisb-life  and  tba  migrations  of  food-fiabes,  such  as  the  herring, 
the  cod,  tbe  maDkerel,  tbe  bake,  and  others  in  our  seas.  As  an  example  of  tbe 
iuHuence  of  the  bydrographio  conditions  upon  the  fish-life  of  the  Baltic,  tbe  result 
of  our  trawling  experiments  in  tbe  Baltic  east  and  west  of  Bomholm,  in  October, 
llK>l,  may  be  mentioned.  In  both  places  the  trawl  brought  up  a  rehcively  con- 
siderable number  of  plaice  in  spawning  condition.  Tbe  unusual  soaBon  for  spawning 
can  be  explained  from  the  fact  that  tbe  under-current  from  the  Kattegat  at  this 
time  of  ths  year  brings  in  a  larger  supply  of  warm  and  salt  water  into  tbe  recesses 
of  the  southern  parts  of  the  Baltic.  We  measured  a  velocity  of  57  cms.  to  the 
second  in  this  (in-goia^)  under-current  at  50  metres'  depth  in  tbr  deep  chnnnel 
between  B.tmholm  and  Skane,  on  October  11, 1901. 

Into  Ibis  layer  of  warm  and  salt  water  which  tbe  under-current,  during  the 
last  mouths  of  the  year,  accumnlitea  in  tbe  deep  recesses  of  Ihe  Baltic,  the  fishes 
take  their  refuge  in  winter  when  tbe  upper  water-stratum  (the  "  Deckschichl ")  of 
Ibis  sea  is  cooled  down  to  +1''  "t  +y''  C.  from  Ihe  surface  to  W  to  40  metres' 
depth.  In  the  summer  months,  July  to  September,  we  have  always  found  these 
deeps  of  Ihe  Baltic  empty  of  edible  fishes. 

The  periodic  iofluw  of  water  through  the  8und  and  the  Belt  sea  is  felt  iu  the 
Baltic  at  least  so  far  as  to  the  region  east  and  west  of  Bomholm.  Regarding  tho 
circulation  in  the  interior  part  of  tbe  Baltic,  the  under-currents  of  the  Botbnian 
■e*,  etc.,  1  must  rcrer  to  a  former  paper.*  Tbe  under-current  of  the  Kaltflgat  and 
Baltic  has  not  tbe  character  of  a  steadily  flowing  bottom  stream.  The  outgoing 
and  ingoing  water-strata  assume  the  shape  of  opposite  cuneiform  tonguus  or 
wedgee,  which  appear  sharply  defined  by  the  trend  of  the  isobslines  in  the  hydro- 
graphic  sections.  In  esse  of  equal  atmosjiheric  pressure  over  tbe  Baltic  and  the 
Sorth  sea  area,  each  current  pursues  its  own  way,  but  if  the  barometric  pressure 
'Jncreasee  over  the  south  part  of  tbe  Baltic,  tbe  under-current  in  Ihs  Belt  or  Kattegat 

itopped  or  even  forced  to  run  in  a  retrograde  direction  by  the  increased  hydro- 
static pressure  at  the  foutbern  end  of  tbe  Kattegat,  and  via  tierid.  From  measure- 
ments made  on  board  of  lightships,  Cronander  t  has  proved  thai  in  the  shallow 
parts  of  tbe  Kattegat  the  surface  water  and  tbe  bottom  water,  in  the  plurality 
of  occasions,  move  in  the  same  direction,  but  with  ditTerent  velocity  northwards  or 
SDuthwards.  The  oscillatory  character  of  tho  movement  over  a  shallow  bottom 
plateau  very  much  contributes  to  the  admixture  of  tbe  waters.  The  Baltic  current 
increases  in  salinity  from  10  to  .iO  |*!r  cent,  during  its  course  from  tbe  Sund  to  tho 
point  ofSkagen. 

In  the  Baltic,  between  RUgen  and  Skane,  the  salt  wator  oF  the  under-current 
flows  along  the  German  coust  bank,  as  will  be  seen  from  the  section  on  the 
following  page. 

Formerly  it  was  believed  that  there  eiinted  a  certain  dlBarence  of  level  )>etweeiL 
Baltic  and  the  Skagerock,  which  acted  as  the  via  momndi  of  the  Baltic  current 


•  0,  Peltersaoo,  "  A  Bvview  of  Swedish  Hydrographic  Investigations,"  SeoUitk 
OtogratAieal  Magaiine,  1894,  pp.  G24-630. 

t  Bl.  W.  Cronnndur,  "On  tbe  Laws  of  Movement   of  Bea-ourrants   sod  Bivcrs,* 
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This  ideft  mutt  now  be  abandoned,  since  a  careful  levelling  haa  proved  that  tbi 
water-mark  at  TsUd  (Baltic)  ia  0*024,  and  tbat  of  Ltndaort  (Baltio)  0^3  meti 
below  the  mean  annual  level  of  the  water  at  Varberg  (Kattegat).  The  seaaonalX. 
and  annual  variations  of  the  water-stand  of  the  Kattegat  and  the  Baltic  alao  folloi^^ 
each  other  closely.*  Moreover,  it  has  been  proved  f  by  Bjerknes  and  Saodatidi 
that  the  accelerating  forces  which  arise  from  the  differences  of  density  in  the 
of  tbe  BalUc  proper  are  not  sufficient  to  account  for  the  movements  of  the  upper 
and  lower  water-layers  in  the  Belts  and  the  Kattegat.  Consequently  we  must 
infer  that  the  influeDce  of  the  ocean  is  the  paramonnt  power  which  governs  tbe 
circulation  of  the  Baltic.  To  the  same  conclusion  we  arrive  also  from  the  following 
considerations.  The  water  of  the  Baltic  is,  with  regard  to  its  chemical  oomponentf, 
diluted  ocean  water.     The  relation  of  the  different  saline  components  to  each  other 


Skane. 


ArcnffA 


FIG.   24.~SKANE-BUGEN,   AUG.   9-10,   1899. 


is  the  same  ss  in  ocean  water,  or  po  nearly  tbe  same,  that  the  salinity  and 
density  of  a  water-sample  from  tbe  Bothnian  gulf  can  be  calculated  from  its 
amount  of  chlorine  by  the  same  formula  as  holds  for  the  water  of  tbe  Pacific,  the 
Mediterranean,  the  polar  basin,  etc. 

From  the  preceding  it  will  be  understood  that  the  oceanic  circulation  in  the 
tributaries  of  the  North  Atlantic  has  a  greater  intensity  and  larger  extension  than 
hydrographers  usually  are  prone  to  admit.  The  periodicity  of  this  circulation  ia 
most  conspicuous  in  the  eastern  parts  of  the  North  sea  and  in  the  Skagerack  and 
Kattegat.  Tbe  hydrographic  situation  here  is  a  very  complicated  one,  but  as  the 
waters  of  difierent  origin  are  easy  to  discern  from  each  otber  by  their  chemical  and 
physical  properties,  and  tbe  leading  phnkton  forms  and  the  correspondency  between 
the  migrations  of  the  fishes  and  the  hydrographic  seasonal  changes  become  obviona 
to  every  observer  who  takes  the  trouble  to  repeat  tbe  same  observations  in  tbe 
same  place  at  dififerent  seasons  of  the  year,  it  seems  quite  natural  tbat  tbe  Scandi- 
navian scientists,  from  the  experience  gained  in  their  own  seas,  uphold  tbe  idea  that 
the  hydrographic  state  of  a  sea  is  the  first  and  paramonnt  ruler  of  its  fish-life,  and 
that  fishery  statistics  can  elucidate  this  matter  only  if  comhined  vrith  a  thorough 
study  of  the  very  changeable  conditions  under  which  the  higher  orders  of  martne 
animals  live. 


*  P.  G.  Bos^D,  <'  Om  Hafsytans  HojdfSrbAUandc  vid  Sveriges  Kuster  1887-1900," 
Srensha  Hydrogrnfinha  Kommissionens  Sicriftery  I.  5,  1901. 

t  y.  Bjerknes  and  J.  W.  Sandstrom, '  Ueber  die  Darstellung  des  Hydrographischen 
Beobachtungsmateriales  durch  Schnittti  *  (Goteborg,  1901),  pp.  3  and  4. 
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■  Coiicliiiling  StmnrliE. 

■  I  hftvo  ti'ieU  to  ahuw  tint  the  mcUing  oi  the  ice  in  the  weBtcrn  aoil  norttiern 
Kfitrts  of  the  Norwegian  ana  eierclros  an  influence  Upon  the  hydrographic  aonditiuns 
V«f  lU  other  parti  of  that  sea.    This  influence  must  b«  of  a  periodic  nature,  since 

■  the  melting  I'f  ice  is  to  closely  connected  wilU  iho  seasons  of  the  year.  Our  ice- 
melling  expeiiments  show  that  that  part  of  the  water  which  deecenda  ii  far  greiiter 
than  that  which  ucends  and  spreads  over  the  surface.  In  my  study  of  the  ice- 
melting  phenomenoo  in  the  sea  hetween  luolaiid  and  Jan  Mayen,  1  have  calculated 
that  part  of  the  Atlantic  under-current  which  roiies  with  the  ioe-watcr  to  be  one- 
eighteenth,  while  the  reniiining  seven  tee n-eighleen the  bacome  cooled  from  contact 
with  the  ico  and  kink  to  the  bottom,  there  lo  form  the  great  bottom  layer  of  coM 
water  cf  only  - 1°'0  to  —  l°-t  C,  which  is  the  lowest  temperature  esisting  in  any 
ocean  on  the  globe,'  It  ia,  in  fuct,  nut  far  from  the  limit  -  l°'i)05  C,  which  Is  the 
point  of  equilibrium  between  sea-water  of  35  per  cent,  and  ioe.  If  la  any  yeir  the 
hyiJrugr*phic  deep-Eoandinga  should  indicaie  so  low  a  tumperature  In  the  bottom- 
water,  it  would  signify,  either  that  the  balance  between  the  &tlaatic  water  and 
the  polar  Ice  in  the  Norwegian  sea  was  equal,  or  that  the  ice  whs  in  excess. 

What  this  would  signify  with  regard  to  the  cliraale  and  meteorological  corr- 
dltioDi  of  Northern  Europe  can  easily  1>9  im^ned.  The  ice-filled  ana  would 
ra{ndly  extend  frum  the  western  towards  the  enatoru  side  of  the  Norwrgiao  hd, 
Under  the  actual  clrcumslnncea  this  encroachment  of  the  polnr  ice-Hoes  upon  the 
warm-natec  area  ia  checked  by  the  inflow  of  Atlantic  water,  which  must  be  in 
•xcev,  since  the  tiFtlom  temperature  is  still  at  least  C'S  above  the  temperalurs 
of  equilibrium,  - 1"-^  C. 

If  the  supply  of  warm  water  is  in  excess  of  the  ice,  the  cooled  sen-water  will 
mix  with  otiiot  water  which  has  not  been  in  contact  with  ice,  and  generate  a 

i bottom  layer  of  higher  temperature. 
I  Such  is  the  caae  in  the  Atlantic,  Indian,  and  Paciflo  ooeani,  where  the  bottom 
Htnporature  ia  above  0°  (from  +1"  to  -i-S"  C). 
We  infer  from  this  that  the  hydrographiu  conditions  of  the  Norwegian  sea  miut 
be  of  a  very  labile  character.  In  some  yenra  the  ice  predominates,  aa  was  the  case 
in  the  summer  of  1002,  when  Iceland  ia  April  was  surrounded  by  polar  icefloe)>, 
uid  the  issuing  current  adrauced  so  near  to  Europe  that  its  cold  watera  were  found 
in  the  midst  of  the  Faroe -Shetland  channel  by  the  British  International  Expedition 
in  Aogust,  and  isolated  blocks  of  polar  ice  were  observed  south  of  the  Hebrides, 


•  During  the  Irist  Swedish  lonth  polar  espedition  the  hydrogtapher.  Dr.  0, 
Andcrssan,  found  an  exception  to  this  rule  in  the  RmnsBeld  sound  between  tSonth 
Sbetbnd  and  Graham's  Land  (this  Journal.  x\iH.  p.  2ltj):  "Drensfleld  strait 
repeats  the  typical  bjdrographical  couiltiion  of  all  ice-beaiing  parts  of  the  ocoao^rt 
superScial  layer  and  a  deep-waler  mass,  both  characterized  by  low  temperatnrc,  and 
lielween  them  a  body  of  retutivoly  warm  natter.  But  this  seotion  shows  Iworemarka'ila 
festuree  ;  the  Intermediatti  warm  I'urrent  is  heri:  faintly  developed,  and  in  consequence 
a  very  large  part  of  the  section  is  occupied  by  the  bottom  water,  the  temperatnto  of 
which  is  only  ^9"^  66  to  29"  Fabr.),  the  latter  at  tho  botbim  itself.  Tliia  bottom  teropera- 
tore  is  somewhat  bolow  the  minimam  deep  tein])erature  hitherto  obsoried  in  the  ocean 
(tbo  Nomegiiin  sea.  bottum  temperature  2!>°3  FabrO.  and  it  is  quite  except  ional  in  the 
■outh  polar  regions,  the  buttonj  toni]>eraturD  of  (he  Aatarollu  ocean  beiHK  sbont 
31'  Fabr.  Evidently  UransfleU  strait  is  an  isalatad  basin,  separated  from  the  open 
ooeui  by  lubmarine  sheUes,  whivh  admit  only  a  very  limited  renewal  of  the  nanu 
water.    The  maximum  depth  was  SJQ  fathoms," 
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There  can  be  no  doubt  that  the  rough  weather  of  that  Bummer  must  be  ascribed, 
for  a  great  part,  to  this  cause. 

It  is  well  known  that  all  polar  currents  are  extremely  variable,  not  only  from 

summer  to  winter,  but  also  from  one  year  to  another.    The  grandest  yariations 

ue  found  in  the  extent  of  the  drift  of  the  icebergs  from  the  south  polar  continent. 

The  influence  of  ice-melting  is  greatest  in  the  south  polar  sea,  because  the  icebergs 

^  are  greater  than  anywhere  else.     The  energy  set  free  by  ice-melting   is 

proportional  to  the  depth  of  the  submerged  part  of  the  ice.    While  1  kilogram  of 

ioe  belonging  to  an  icefloe  of  the  Qreeoland  ice-current  of  1  metre  depth  io  melting 

produces  an  amount  of  work  equal  to  0*0139  kilogrammetres,  another  kilogram  of 

ioe  from  the  undermost  part  of  an  iceberg  which  floats  500  metres  deep  gives  birth 

to  7  kilogrammetres  if  melted  in  contact  with  one  of  the  warm  under-currents  of 

tin  South  Atlantic  and  the  Indian  ocean,  which  enter  into  the  south  polar  sea 

fi>llowing  the  deep  channels  east  of  Bouvet  and  west  of  the  Eerguclen  islands.    It 

is  I  well-known  fact  that  great  "  outbursts  "  of  icebergs  from  the  Antarctic  some- 

Mmes  take  place,  which  shows  that  the  state  of  equilibrium  between  ice  and  warm 

vater  is  unstable  also  on  the  southern  hemisphere.    On  the  opposite  page  this  out- 

kiit  of  ice  from  the  south  pole  is  represented  by  two  charts,  of  which  the  material  is 

toowed  from  Mr.  Russel's  charts  in  *  Icebergs  in  the  Southern  Ocean.*  Such  outburst 

if  kmth  polar  ice,  whereby  icebergs  are  drifted  northwards  to  lower  latitudes,  will  of 

wane  influence  the  state  of  the  upper  layers  of  the  Atlantic,  Indian,  and  Pociflc 

'iBBtDS  by  reducing  the  surface  temperature  of  the  water.    It  is  evident  that  the 

'  nifiioe  of  the  Indian  ocean  will  be  influenced  most  of  all  by  the  ice-melting  in  its 

tOQthern  part,  and  it  remains  to  ascertain  how  far  the  cold  water  spreads  north- 

vnds  every  year,  and  how  far  this  cold  water  encroaches  upon  the  warm  area  from 

[.  lltich  the  water  evaporates,  which  ultimately  falls  down  as  monsoon  rain  upon  the 

idfaoent  coasts  of  India,  Australia,  etc.    We  must  look  out  for  the  possibility  that 

exists  a  connection  between  the  climatic  variations  of  these  countries  and  the 

[Mborst  of  ice  from  the  south  pole.    It  is  a  matter  well  worth  noticing  that  the 

droughts  of  India  of  later  years  fall  in  the  last  decennium  of  the  former 

which  was  also  the  time  of  the  last  great  outburst  of  ice  from   the 

'^Jbluctic  (1892-98). 

The  excellent  meteorologists  of  the  Indian  Empire,  M.  Blanford  and  others, 
long  sought  some  device  to  forecast  the  droughts  uf  India.  At  lirst  they 
it  to  found  such  forecasts  upon  observations  of  the  snow  cover  of  the  Hima- 
ki^aii  mountain  ranges.  Then  they  found  it  necessary  to  establish  a  grand  net  of 
olMrrations  upon  the  islands  of  the  Indian  ocean.  If  I  might  venture  a  suggestion, 
il  would  be  this :  to  extend  those  observations  all  over  the  southern  part  of  the 
ladiaii  ocean,  to  institute  regular  surface  observations  on  board  of  steamers,  and 
to  axecute  every  year  a  number  of  deep  soundingtt  at  certain  stations  from  the 
to  the  deep  channel  west  of  Kerguelen. 
The  most  prominent  feature  iu  the  hydrography  of  the  Indian  ocean  is  the 
of  a  relatively  thin  superficial  layer  of  very  hot  water  superposed  upon  a 
mass  of  cold  water  of  Antarctic  origin.  By  means  of  a  large  number  of 
observations,  combined  with  a  small  number  of  deep  soundings  executed  at 
Wfataeentative  points,  the  extent  of  the  warm  area  aod  the  depth  of  the  "  Deck- 
■hiehf  might  be  systematically  investigated  every  year  with  the  purpose  of 
Moertaining  the  annual  variation  of  its  heat  capacity.  When  the  relations  between 
ftt  bydrographic  and  meteorologic  phenomena  are  better  acknowledged,  the  urgent 
leoefltity  of  substituting  a  systematic  investigation  of  the  sea  instead  of  the 
seeasiooal  cruises  of  reconnoitring  expeditions  now  in  use  will  be  understood. 
With   regard    to   the    relation    between    hydrographical    and    meteorological 
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pheoomeaa,  I  mast  refer  to  a  provioue  paper,  ia  which  I  have  showD  *  that  raris — 
tiotia  both  in  the  extent  and  in  the  temperature  of  the  wann-watet  current  froni 
the  AllaDlic  take  place  from  ooe  ;ear  to  another,  aad  that  even  a  small  iacresM  or 
decrease  in  the  mean  monthly  temperature  of  the  surface  water  of  the  Norwegian 
sea  causes  great  variations  in  the  air-temperature  of  Sweden  during  the  winlt-r 
montliB — January  to  March.  The  infiuenceof  the  Atlantic  water  upon  the  atmospheric 
temperature,  which  is  ao  marked  in  winter  that  we  might  forecast  the  character 
of  a  coming  winter  from  the  bydrographic  condition  of  the  Norwegian  sea  ia 
December,  is,  however,  almost  obliterated  in  eummer.  The  earliest  pbienolc^c 
phenomena  of  the  ypar,t  e.g,  the  growth  and  bloomicg  of  spring  plants,  and  likewise 
the  commencement  of  the  farmiD"  work  in  Sweden,  seem  to  be  ruled  by  this 
inlluBnce,  bat  not  the  rainfall  and  the  temperature  of  the  summer  months,  th« 
time  of  the  harvest,  etc.  The  oonclueion  that  the  inflow  of  the  Atlantic  water 
niles  our  climate  in  the  winter,  but  not  in  summer,  is  slso  borne  out  in 
conspicuous  manner  by  Dr.  N.  Ekholm's  charts  t  of  the  temperature  ii 
of  tlie  Scandinavian  peninsula  in  January  and  in  July. 

The  relation  between  tlie  hydrographic  condition  of  the  sea  and  ou 
climate  is  far  mors  obscure.  The  only  thing  wliicb  can  be  snid  with  certainty  t 
that  the  extent  of  the  ioe-filled  area  of  the  Norwegian  sea  in  spring  exerts  l{ 
influence  upon  the  barometric  pressure,  the  rainfall,  the  harvest,  etc.,  of  Nor  ' 
Western  Euroiic.  At  least  it  has  b^en  found  eu  in  the  extremsst  cases  of  dry  ■ 
hot  or  cold  and  wet  summers.  It  is  remarkable  that  this  inHuence  appears  to  h 
stronger  developed  in  Denmark,  Prussia,  etc.,  than  in  Sweden  and  Norway.  ~ 
UerliD  meteorologists,  Dr.W.  Meiuhardus  §  and  Dr.  BreuDeckc,|{  have  lately  publishf 
some  highly  interesting  papers  upon  this  subject. 

The  mighty  upper  layer  of  the  Baltic  ("Deekeohioht")  ahaorbs  a  great  quantity 
of  heat  during  the  summer,  which  in  autumn  and  early  in  winter  is  given  up  to 
the  atmosphere.  This  exerts  a  strong  Influence  upon  the  climate  of  the  Baltic 
islands,  Bornholm,  Gotland,^  and  otherf.  Prof.  T.  Uomcn,  leader  of  the  int«r- 
natioual  hydrographic  research  in  Finland,  has  of  late  published  successful  forecaaU 
of  the  climate  of  the  coming  winters  based  upon  the  hydrographic  temperature 
series  of  the  Finlandish  tlydrograpbic  Commission.  It  can  be  foreseen  that  these 
questions  will  attract  great  interest  in  the  futur.'. 

This  paper  in  not  a  treatise  upon  oceanic  circulation  in  general,  but  a  study  of 
one  of  its  causes,  viz.  the  influence  of  ice-melting.    The  Qrst  clearly  expre; 
suggestion  that  the  molting  of  ice  in  sea-water  must  occasion  a  movemeot  oT 
surrounding  water,  I  have  found  in  a  treatise  of  F.  L.  Ekman.       The  fiiat  dl 
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*  "  Uelxir  die    Beziehnngen   Eiviachen    hydrographischen   nnd   meteorologiaebra 
rhanomonaD,"  MeUorologUdit  ZeiUclirift,  Angqat,  1896,  pp.  283  and  810. 

t  O.  Fetteraion,  "  Hvilka  aro  oraakema  till  vegetationsporiodomaa  tidigara  e 
intriidanda  under  olika  Sr?"  Sveatka  Landtbruki-AkadeinUiu  tidikrifl,ll 


d  det  obigm 


U.  i,  p.  3. 

I  N.  Ekboln,  "  Svcriges  temperatarrarballanden  jemlSrda  n 
Ymtr,  181)0,  ii.  3.  plates  v.  and  vi. 

g  MeiuhatduB,  "  Dor  Znaammunhiiiig  des  Wintotklimas  In  UKtel-  nnd  Nord^ 
Europa  mit  dcm  Qolfstrom,"  Zeiticb.  d.  QeulU./.  Erdkande,  Borlio,  x:(xiii,  1698, 

y  W.  Brenneoke,  "  Bcziehungeii  zwisoben  der  Lurtveitheilimg  nud  den  V 
uitaen  des  Ostgronlandisohen  Meerea,"  Ann  d.  Sydr.,  xxxii.  (IWM),  U.  p.  49. 

U  0.  PetteraiDo,  Mel.  Zridoft.,  Aug.,  1890,  I.e.,  p.  300-302. 

**  "Om  de  atiDmningar  som  nppsli\  i  nlirUoten  aX  flodmynciiigar.  etc.,"  (Jf'tTt.  S 
Vet.  Akadi.  FBrharuli,  1BT5,  No.  7.  p.  98.  Ekman  points  out  tbat  a  sarfaeo  cnnenl 
emerges  from  ice  which  mslli  in  sea-water.     Water  from  the  deeper  layers  is  attnoled 
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of  deep  BOfondings  which  reveals  the  fact  that  a  layer  of  wanner  water  is  found  at 
a  certun  depth  under  the  sur&oe  of  the  ice-filled  regions  of  the  ocean,  I  have  found 
in  the  Reports  of  the  Challenger  ohservations  *  in  the  Antarctic  ocean. 

The  way  to  penetrate  further  into  this  subject  seems  to  be  twofold :  We  must 

determine  the  accelerating  forces  existent  in  the  water  itself  from  simultaneous 

observations  of  the  density  at  different  depths  in  the  ocean  over  a  large  area.    With 

theie  ohserrations  we  must  combine  measurements  of  the  actual  direction  and 

idocity  of  the  movement  of  the  water  in  all  depths. 

From  both  kinds  of  observations  combined  we  shall  be  able  to  draw  important 
eoacliuions  as  to  the  relative  influence  of  the  physical  and  the  mechanical  causes 
of  oceanic  circulation.  The  first  '*  synoptic "  material  is,  for  a  certain  part  of  the 
oeno,  provided  by  the  international  investigation  of  the  sea.  The  second  can 
only  be  collected  by  the  use  of  current-meters  of  modern  construction.  I  shall  be 
glad  to  put  an  instrument  of  this  kind  at  the  disposal  of  the  first  expedition  that 
till  undertake  the  grateful  task  of  determining  for  the  first  time  the  under-currents 
of  the  ocean  between  tho  A9ores  and  the  African  coast,  or  between  Rock  all  and 
helind,  or  between  Iceland  and  Jan  Mayen  from  an  anchored  boat  or  buoy. 
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EUROPE. 

Flora  of  the  Alps. 

'Ooehichte  und  Herkunft  der  Schwcizerisohen  Alpeiiflora.  Eine  tjbersicht  iiber  den 
gegenw&rtigen  Stand  dor  Frage,  von  Marie  Ch.  Jerosch.*  Leipzig :  W.  Engelmaim. 
1903.    Pp.  vi.  and  253. 

Tn  book  before  us  is  the  result  of  a  searching  inquiry  into  the  history  and  origin 
d  the  flora  of  the  Swiss  Alps,  it  being  the  intention  of  the  authoress  to  show  what 
k  oar  present  knowledge  of  the  subject. 

During  the  Miocene  epoch  the  plains  were  covered  with  a  subtropical  vegetation, 

sf  which  now  fossil  remains  only  are  found  ;  the  alpine  parts  of  Eurasia  and  North 

America  were,  however,  producing  analogous  alpine  floras.    During  the  first  glacial 

apoeh,  the  plants  were  driven  from  the  high  mountains— except,  perhaps,  a  few  well- 

•hflltered  individuals — down  into  the  plains.   The  northern  forms  also  moved  towards 

Ofnlral  Europe.    A  tundra  was  thus  formed  between  the  ice  of  the  north  and  that 

id  the  alpine  districts,  of  which  we  have  fossil  remains  preserved.    When  the  ice 

agdn  retreated  a  general  exchange  of  plants  took  place,  and  Arctic  plants  went  into 

the  Alps,  and  alpine  plants  passed  to  the  north.    Therefore,  in  addition  to  the  few 

Tertiary  alpine  plants,  which  were  not  driven  down  by  the  ice,  we  get  in  the  Swiss 

Alps  miotic  and  alpine  plants  from  varions  sources.    Such  an  exchange  took  place 

every  one  of  the  three  ice  ages.    After  the  third  ice  age,  the  exchange  was  so 

that  the  limits  of  the  various  periods  cannot  now  be  properly  traced. 

The  interglacial  periods  are  shown,  from  the  nature  of  the  fossil  plants  found,  to 

h«fe  been  much  warmer  than  to-day,  and  the  persistence  of  the  Tertiary  alpine 


to  the  spot  by  **  reaction,"  i.e.  by  the  influence  of  the  friction  of  the  outflowing  surface 
vmter.  *  Ekman  declares,  however,  that  the  influence  of  ice-melting  upon  the  oceanic 
eiicnlatioii  is  insignifloant  in  comparison  with  the  effect  of  rainfall,  evaporation,  etc. 

♦  *  CkaUenger  Reports.'  J.  Murray  on  "  The  Deep  and  Shallow  Water  Marine 
flMina  of  the  Kergnelen  Region  of  the  Great  Southern  Ocean,"  Challenger  Report$, 
mL  zxxviii  part  IL,  No.  10,  p.  349. 
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I,  but  little 


plkntfl  in  the  SnieB  Alps  during  these  periods  is  another  rcas 
euy  to  njake  out  the  influence  of  such  separate  glacial  epoch. 

The  apparently  myaterious  and  local  occurreuce  of  certain  species  may  be  due 
to  the  trind,  eapecially  in  the  case  of  hill-rides  eiposad  to  southerly  winds,  which 
an  apt  to  produce  Mediterranean  forms.  It  may,  however,  be  due  to  htstorical 
cauBCH,  the  ice  persisting  longer  in  one  place  than  another,  or  finally  to  modern  ecolo- 
gical conditiooB.  Changes  are  brought  about  now  by  the  cutting  down  of  forests, 
which  results  in  the  formation  of  new  localities.  The  continiml  cutting  of  the 
grass  may  turn  a  flowery  alpine  mat  into  a  monotonous  carpet  of  Graminex.  The 
nibbling  by  cattle  has  the  same  efiect.  The  infiueooo  of  man,  in  limiting  the  &rea 
of  distribution  of  certain  species,  is,  however,  still  little  (e\t  in  the  Swiss  Alps. 
Bet  disregarding  even  this  influonce,  the  flora  and  vegetation  of  the  Swiss  Alps 
has  not  yet  quite  settled  down. 

0.  V.  D. 

Ckbtrai,  Italy. 

■  Hill  Towns  of  Italy.'     By  Egerton  R.  Williaros.    Smith,  Elder  &  C-t 
Pp.  I.,  3il8,     With  a  Miip. 

This  book  demands  neither  detailed  criticism  nor  much  praise. 
congeries  of  impressions,  not  particularly  illuminating,  on  certain  ton 
hills  between  Floreoce,  Urbino,  and  Home ;  some  of  tiiein,  it  is  tru< 
visited,  others  of  too  high  a  fame  to  need  the  delineation  of  the  in 
The  book  becomes  interesting  at  one  |x>int,  however.  This  is  when  tht 
gui<led,  in  the  neighbourhood  of  Titerbo,  to  a  locality.  Utile  known  or 
the  brigandage  prevalent  until  recent  times,  where  an  early  Homau 
bridge  was  found  to  lead  to  a  'own  wall  almost  covered  by  underwood, 
beyond  it  was  not  ascettaiaed,  but  it  «as  enough  to  suggest  thai 
(apart  from  excavation)  is  siill  to  be  carried  on  in  Italy.  But  it  is  a  sorry  task  to 
follow  an  arcbsologiet  who  is  content  with  the  statement  that  the  palace  of  the 
Famese  at  Caprarola  was  built  •'  a  century  or  two  later  "  than  the  castle  of  the 
Orgini.  The  book  is  illustrated  wilh  very  beautiful  photographs,  some  of  which 
admirably  show  the  striking  positiona  of  these  rightly  named  "  hill  towns." 

0.  J.  R.  H. 
Geolooi  oi'  Bosnia  and  Herzegovina. 
'  Gcologischer  FUhrer  dniob  Bosnian  and  die  Horoegovioa,  heniD^egebon  anUitlii 

doa  IX.  interoationalen  GeoIoi^encon^reBws  von  den  LandestegienuiKiii  SaiBJ 

By  Dr.  Friedrich  Katzer.     Pp.  280. 

Though  ostensibly  a  handbook  for  the  use  of  members  of  the  lotenut 
Oeologioal  Congress  of  1!>03,  who  took  part  io  the  excursion  through  Bosnia 
Herzegovina,  this  bwik  is  of  more  permanent  interest  as  an  intereating  and  well- 
written  introduction  to  the  geology  of  those  countriep.  Prefaced  by  a  genenl 
description  of  the  geology  of  Bosnia  and  Herzegovina  as  a  whole,  the  greater  part 
of  the  book  is  devoted  to  a  description  of  the  route  ftdlowed  by  the  escuimai, 
which  is  mainly  geological,  but  conlains  some  information  of  mora  purely  geo- 
graphical interest.  We  may  specially  mention  a  very  interesting  account  of  the 
iron  industry  of  Varos,  where  over  40,000  tons  of  charcoal  iron  are  produced 
annually,  together  with  a  brief  history  and  description  of  the  antiquated  methods 
of  manufacture  which  have  been  supplanted  by  a  more  mi:>dern  syst«m  ;  of  the 
great  travertine  terraces  of  Jajce  ;  and  of  the  Popovo  polje,  one  of  those  remarkable 
depr^aions  in  the  limestone  country  of  Herz^ovina,  which  are  watered  by 
sublerraoean  streams,  and  alternately  lakes  and  fertile  plains,  with  the  riac  and 
fall  of  the  waterF.    An  excellent  index  adds  largely  to  the  utility  of  the  book. 

B.  D.  0. 
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Jai'an  b;  Letter. 
'  PreEent-day  Japan.'     Bj  Angueta  M,  Campbell  DaTideao,  > 

l&O-i.     Pp.  xiT..  331. 
There  U  Eomething  very  attractive  about  the  well-writlen  letter  8i 
conveying  general  impressioDB  of  travel. 


Miss  Davidson  did  not  Buppoie,  when 
vriting  her  letter?,  that  they  would  make  a  volume;  hut  it  ia  well  that  they  have 
beeii  caused  to  do  so.  They  have  the  additional  advantage  cf  having  been  carefully 
relieved  of  matter  of  purely  perBonal  intereat,  and  have  beau  run  together  in 
oonsecutive  narrative  form.  The  writer  is  certainly  a  model  correapoadent.  Her 
powers  of  observation  are  of  the  keenost,  and  are  not  merely  auperflclally  applied. 
The  most  instructive  and  erudite  chapter  is  certainly  the  last,  in  which  tha 
Japanese  drama  ia  described  and  its  evolution  discussed ;  but  as  there  is  aot  yet  a 
science  of  histrionic  geography,  this,  the  most  praiseworthy  secdon  of  the  book, 
may  be  passed  with  mention.  Like  the  majority  of  travellers  in  Japan,  Miss 
Davidson  has  been  imbued  with  the  interest  provided  by  the  people,  their  life, 
bistory,  Iraditions,  and  religion,  somewhat  to  the  exclusion  of  description  of  the 
country  from  her  letters.  Street  scenes  in  the  towns,  life  in  the  country  inne,  ilowera 
sad  trees,  and  Fujiyama,  we  have  as  usual.  A  picture  of  the  country  apart  from  its 
Kjeople  and  their  works  is  lacking-,  but  this  can  be  forgiven  a  ourrespondeDt  so  dear 
Bad  enlightened.  0.  J.  B,  H. 

B<On 

■  ibe 
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GeoLoor  or  Japas. 
'*OnlIinei  of  tlie  neology  of  Jnputi.'  Desoriptivo  Text  to  acoompany  the  OeologioaT 
Map  of  the  Empire,  nn  the  Bcal(^  I :  i>,0nO,O0O.  Compit<?d  by  the  oMoiati  of  the 
Imperial  fJeologicol  Sarvey  of  Japan.  Tokyo;  1S02.  Pp.  vi.  H-!,")!. 
The  authors  of  thia  hook  hfive  interpreted  its  scope,  as  an  accompaniment  to 
tolerably  complete  geological  map  of  Japan,  tiK}  literally  to  make  it  a 
Mnnected  and  interesting  account  of  the  geology  of  Japan,  bat  ha^e  succeeded  in 
producing  a  very  useful  summary  of  what  is  known  of  the  eiposures  of  the  various 
geological  formations  which  are  found  in  Japan.  To  a  large  extent  the  fault  which 
has  been  found,  if  fault  it  be.  Is  inherent  In  the  subject  for  the  great  apparent 
simplicity  and  unity  of  the  great  curve  of  the  Japanese  islands  finds  no  redection 
in  their  structure.  They  are  remnants  of  an  old  land  surface,  the  groAtcr  part  of 
which  boB  now  sunk  beneath  the  sea,  and  Ihe  great  dislocations  which  caused  this 
breaking  up,  none  of  them  older  than  the  Tertiary  era,  are  independent  of 
and  cross,  more  or  less  obliquely,  the  structure  lines  displayed  in  the  islands, 
■nd  the  unsubmerged  remnant  of  land  is  divided  into  a  number  of  geological 
mae,  with  so  little  unity  that  the  principal  structaral  break  crossea  the  main 
idand,  dividing  it  into  two  halves,  which  contrast  as  strongly  in  geological  structure 
aa  in  eurroce  features.  Oue  result  of  Ihe  geologically  recent  formation  of  the 
Japanese  islandp,  by  submergence,  is  their  large  number ;  those  eicee'ling  -1 
kilometres  In  circumference  being  over  four  hundred  in  number,  while  the  length 
Of  ooaat-lloe  exceeds  the  circumference  of  a  circle  of  equal  area  in  the  proportion  of 
12'8  : 1,  and  to  this  extended  coast-line  we  may  attribute  the  development  of  those 
(lulltiM  which  have  made  the  name  of  their  inhabitaute  as  sailors.  Little  is  seen 
on  hud  of  the  fault  lines  which  have  determined  the  general  trend  of  the  islands, 
for  they  He  beneath  the  sea,  and  are  in  them  the  origins  of  the  majority  o(  the 
world-shaking  earthquakes  which  start  from  Japan.  The  lines  of  volcanoes  are 
independent  of  the  structure- lines  of  the  older  rocks,  and,  on  the  whole,  follow  the 
Election  of  the  more  recent  series  of  dislocationa,  with  which  tbey  seem  to 
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be  genetically  connected ;  bat  it  ib  a  mistake  to  suppose  that  Japan  is  all  Yolcanoee. 
Though  165  are  known,  of  which  54  are  classed  as  active,  the  total  area  occupied 
by  volcanic  rocks  is  only  19*16  per  cent,  of  the  whole  area  of  the  Japanese  empire, 
at  its  present  limits. 

More  than  half  the  volume  is  devoted  to  economic  geology,  and  here,  too,  the 
purpose  of  an  accompaniment  to  the  map  is  strictly  kept  in  view.  We  have  a  aeries 
of  descriptions  of  individual  mines  or  groups  of  mines,  and  only  in  the  case  of  ooal 
and  petroleum  is  there  even  an  attempt  at  a  review  of  the  production  of  the  empire 
as  a  whole.  Coal  is  the  most  important  mineral  industry,  the  production  in 
1899  having  been  6,721,798  tons;  of  petroleum,  the  production  was  less  than 
ihi  P^^  ^^  ^be  amount  imported.  Precious  metals  were  represented  by  28,600 
ozs.  of  gold,  1,246,300  ozs.  of  silver,  and  18,300  tons  of  copper ;  and  in  a  country 
containing  so  many  volcanoes,  it  is  not  surprisiog  to  find  that  sulphur  is  represented 
by  a  production  of  8450  tons.  B.  D.  0. 

BiTHYNIA. 

'  ForscbuDgen  auf  der  Bithynisohen  Halbinsel.'    Von  Dr.  Budolf  Fitzner.    Illus- 
trated.   Pp.  183.    Bostock :  Volckmann.     1903. 

Dr.  Fitzner,  after  some  residence  io  Constantinople,  undeitook,  in  1900,  an 
exploration  of  the  small  peninsula  which  immediately  faces  the  capital  in  Asia  and 
was.  part  of  ancient  Bithynia.  He  describes  the  routes  in  the  first  part  of  his 
report.  They  took  him  as  far  inland  as  Adabazar,  and  enabled  him  to  gain  a 
general  idea  of  the  geological  structure  and  actual  superficial  condition  of  the 
country.  He  summarizes  his  results  in  two  concluding  chapters,  in  the  first  of 
which  he  makes  some  attempt  to  elucidate  the  problem  of  the  original  formation 
of  the  Bosphoras.  But  he  admits  that  he  does  not  solve  it,  and  the  map  at  the 
end  will  show  how  imperfect  our  knowledge  of  the  relief  of  the  nearest  bit  of  Asia 
still  remains. 

AFRICA. 

Cyrenaica. 

*  Cyrenaika  als  Gebiet  kUnftiger  BesiedeluDg.'    By  Dr.  Gotthold  Hildcbrand.    With 
Preface  by  Dr.  Th.  Fischer.    Pp.  x?.,  304,  and  Four  Maps.    Bonn :  Carl  Georgi.     1904. 

This  is  a  careful  compilation  of  the  geographical  facts  recorded  concerning 
the  coastal  district  of  North  Africa  which  intervenes  between  Egyptian  and 
Tripolitan  territory.  The  author  has  first  to  define  the  "Cyrenaika,"  and  tries 
to  show  that  there  is  a  morphologic  unity  in  all  the  plateau  region  which  projects 
like  a  bastion  into  the  Mediterranean  between  the  Gulfs  of  Sidra  and  Solium,  and 
not  merely  in  the  strictly  Cyrenaic  highlands.  The  last-named  gulf  and  the  Wady 
Fareg  are  fixed  as  the  eastern  and  western  limits ;  the  sea  is  on  the  north ;  and  a 
very  ill-defined  boundary  is  found  on  the  south  in  a  doubtful  line  of  escarpment 
running  diagonally  south-eastward  from  the  mouth  of  Wady  Fareg  to  the  oaais  of 
Siwah  (Ammon).  This  region  is  generally  arable,  in  sharp  contrast  to  its  sor- 
roundiDga,  and  certain  parts  of  it,  especially  Jebel  Akhdar,  on  whose  crown  lay 
ancient  C^rene,  and  the  small  deltaic  plain  of  Derna,  are  distinctly  rich.  The 
purpose  of  the  book  is  to  illustrate  the  capacity  of  a  not  distant,  but  singularly 
ill  known  land  to  receive  and  support  European  colonists ;  but  it  has  been  written 
in  ignorance  of  the  actual  process  of  colonization  which  has  been  going  forward  in 
the  Cyrenaica  these  two  years  past.  The  German,  Italian,  or  British  settlers, 
expected  by  the  author,  have  in  fact  been  anticipated  by  Cretan  Moslems,  planted 
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by  a  patenal  goyernment  od  Yanous  poiots  of  the  coast  from  Tobruk  to  Bengazi, 
tQid  in  other  inland  looalitiee,  e.g.  'Ain  Shahat,  Gyrene  itself.  These  laborioas  and 
careful  agricnltorists,  former  owners  of  the  richest  Cretan  lowlands,  are  even  now 
reintrodudng  a  settlel  element  into  a  nomadized  country,  and  making  pares  of  it 
bJoom  as  of  old. 

The  author  lays  stress  on  the  central  situation  of  the  Gyrenaic  projection  in 

relation  to  the  East  Mediterranean  basin,  but  admits  its  grave  lack  of  coastal 

advantages.     As  a  matter  of  iiEict,  there  is  no  safe  anchorage  for  a  vessel  of 

even  moderate  burden  at  any  point  of  the  Gyreniuc  shore,  except  Tobruk.    The 

/br-tnightly  Italian  steamer,  which  alone  serves  Bengazi  and  Dema,  has  often  to 

Qoc^it  its  visits;  and  the  old  port  of  Gyrene,  Apollonia,  now  Marsa  Susa,  offers  an 

ev^n  more  dangeoous  roadstead.    On  the  inland  side,  also,  though  Dr.  Hildebrand 

•ix.ows  that  the  Gyrenaica  offers  a  much  nearer  outlet  to  the  central  North  African 

trx«,^e  in  ivory,  ostrich  feathers,  etc.,  than  either  Alexandria  or  Tripoli,  he  admits 

tl:&«a.t  the  desert  spaces  to  be  traversed  in  passing  from  Wadai  to  Bengazi  are  so 

i<>v- xnidable,  that  the  slightest  inducement  or  pressure  diverts  caravans  from  that 

TO't:i.te.     He  hopes,  however,  that  a  railway  may  some  day  be  made  from  the 

C.y  vensica  to  Chad.  By  stating  these  advantages  and  disadvantages,  he  incidentally 

s^ows  why  ancient  Cyrene  had  so  brilliant,  but  so  short  a  life.    So  soon  as  Egypt 

^^^fe«  Hellenized  on  the  one  side  and  Tunisia  Romanized  on  the  other,  Cyrene  lost 

^^^  place  which  had  been  hers  while  ehe  was  the  one  European  settlement  of 

^'K^^rtanoe  in  North  Africa.    Nat  oral  conformation  tended  to  make  what  Central 

'^^'^-ican  trade  there  was  flow  towards  Berenice  (Bengazi),  and  the  more  fertile 

l^^teau,  farther  advanced  with  the  Mediterranean,  lapsed  to  the  desolation  which 

Ti^^^^^f  possesses  it.    Though  the  strong  coastal  currents  tend  to  neutralize  the 

^V'znation  of  littoral  plains,  the  soil  of  the  plateau  is  deep  and  rich,  the  climate 

^    temperate,  and,  despite  the  prevailing  limestone  structure,  springs  are  compara- 

^^«ly  abundant.    To  the  four  fouutains  of  Cyrene  enumerated  by  the  author  we 

^^x^  add  a  fifth  on  the  north-east  of  the  site,  and  we  believe  there  are  others  on  the 

Tifige  eastward. 

Dr.  Hildebrand  has  compiled  from  travellers'  and  consuls'  reports  statistics 
^  production,  and  promises  a  future  for  several  cultures,  especially  the  olive  and 
"^^ley.  But  we  doubt  if  the  statement  made  by  a  French  writer  in  the  seventies, 
^mt  the  Cyrenaic  grain  was  in  great  demand  by  British  brewers,  was  worth  repeat- 
^g.  The  only  faults  we  have  to  find  with  this  useful  book  are  that  its  author 
^^>Q8  all  sorts  of  authorities  with  little  discrimination,  and  does  not  give  quite 
^tu>ugh  information  about  them.  For  example,  the  list  of  works  bearing  on  the 
gyrenaica,  given  as  an  appendix,  would  be  ten  times  as  useful  if  there  were  some 
ciaaaification,  involving  statement  of  which  are  of  first-hand  and  which  of  second- 
■^^nd  authority,  and  to  what  parts  (if  any)  of  the  country  their  authors  had 
penetrated.  D.  G.  H. 

The  Sudan  in  the  Making. 

*  The  Binding  of  the  Nile  and  the  New  Soudan.'    By  the  Hon.  Sidney  Peel. 
Edward  Arnold.    190i.    Pp.  vi.,  288.     With  a  Map. 

Hr.  Peel  has  a  happy  simile  for  the  New  Sudan.  "  No  one,"  he  says,  "  whose 
^  it  has  been  to  travel  through  the  night  on  the  plains  of  a  tropical  country  can 
forget  the  amazing  effect  produced  when  the  sun,  with  one  great  leap,  as  it  seems, 
■P<Hog8  clear  above  the  horizon.  And  in  a  moment  the  world^s  face  is  altered." 
^  appears  the  Sudan,  peaceful  and  progressive,  where  "the  din  of  battle  has 
^■•'dly  ceased  to  echo."  Whether  on  the  subject  of  the  newest  benefits  wrought 
upon  Egypt  by  recent  irrigation  schemee,  or  on  that  of  the  Sudan  under  British  rule, 


the  Btory  is  very  plcawDt  raadin^.  As  regards  the  binding  of  the  Nile,  former  and 
present  syBtems  uf  irrigatioD,  tbe  construclion  and  workiDg  of  the  Auuaii  dam  and  tha 
new  bitrageB,  and  the  cleariDg  of  the  sudd,  are  here  described  very  tboraugbly,  but 
without  technical itiea  unintelligible  to  the  ordinary  reader.  Pageing  to  the  Budan, 
Mr,  Peel  gives  two  grim  chapters  on  ila  history;  then  follows  the  simile  quoted. 
Tbe  horizon  lightens,  as  he  deacril>eB,  tbe  Pbceoix-like  town  cf  Ebartum,  already 
beautiful  in  ita  new  birth.  From  it  ha  ahowa  the  developmeat  of  the  region  in 
every  direction — in  administration,  educational  development, commerce  and  agri- 
culture, finance.  This  ia  a  record  of  steady  yet  wonderfully  rapid  progress.  In 
the  hope  and  belief  that  this  progress  will  continue,  the  book  may  be  characterized 
as  easeotially  one  of  the  moment,  hut  for  the  moment  it  is  very  well  worth  reading, 
Tbe  map  ia  a  coloured  diagram,  according  lo  which  there  ore  a  mountain  or  two 
weat  of  Paabods,  hut  none  at  all  in  Abyssinia. 

0.  .T.  B.  H. 


AMERICA. 

Ulhioh  RcHMinKr.  and  the  La  Pl4t.^. 
■  Viaje  a1  Bio  de  la  FUta  (I5S4-1554).  notiia  biblio^Qcoa  y  bingnlftcaa  pur  Bartolomd 
Mitre.'    Pnilngo, IraducoionyftnutBoioneB  par  Samnil  A. LiifoneQunvedo.    Bneutjs 
Ayres:  Cahaut  y  Cfn,  Editores, 

Thia  ia  the  firat  volume  of  the  "  Oollectian  of  rare  or  inedited  booka  upon  tha 
region  of  the  Bio  de  la  Plata  "  which  has  been  published  under  the  auspices  of 
the  Junta  de  Hiatoria  y  Numiam.ltici  Americana,  of  Buenos  Ayrea.  Thia  new 
society  has  a  splendid  tield  for  its  laboura,  and  we  may  expect  resuUa  of  great 
hiatoric,  ethnographic,  and  geographical  importance  from  its  resoarches  under  tha 
able  leadership  of  ita  president,  Genera!  lUrtolomi'  Mitre,  ao  well  known  as  a 
soldier,  statesman,  and  hiatorlaa.  Ita  list  of  "  active  membeis  "  comprises  some  of 
the  best  literary  and  acientilic  talent  of  the  Argentioe  Bepublic. 

Fortunately,  three  adventurous  soldiers,  at  the  time  of  the  Spanish  conqaeeta 
in  the  New  'World,  were  impelled  to  chronicle  their  experiences  and  describe  tha 
countries  through  which  they  marched — Barnal  Diaz  del  Castillo  in  Mexico,  Pedro 
de  Cieza  de  Leon  in  tho  Andean  region,  from  Pananii  to  Chile",  and  Ulrich 
Schmidel  in  the  Plata  valley.  The  first  wrote  firty  years  after  tho  conquest  ' 
of  Mexico.  His  was  the  simple  narrative  of  .in  old  and  honoat  ^loldier  who  had 
faithfully  followed  Cortoa,  even  in  liia  Honduras  campaign,  and  wlioee  scan 
were  tbe  pKncipal  reward  that  remained  to  him  from  the  119  engagements 
in  which  he  had  displayed  bia  exhaustless  valour.  lo  homely  hut  convincing 
language,  he  frequently  contradicts  the  atatcmonts  of  his  overshadowing 
panian  Gomara,  whose  polished  and  Qatterin^;  pen  could  hide  the  failings  of  Corfea 
in  tbe  aplcndour  of  his  rcmarknhlc  exploits. 

Cieza  de  Leon,  gifted  with  rare  [X>wera  of  observation  and  gocd  judgment, 
launched  himself  into  the  whirlpool  of  plunder  and  greed  nt  the  istbiiina  uf  Darien, 
when  only  fourteen  years  of  age,  and  took  part  for  several  years  in  it 
broil  ond  battle.  His  works  might  well  be  called  the  E.\[iloration  and  Geography 
of  the  Andean  region.  From  the  moment  he  decided  to  chronicle  his  expeciencea 
and  to  describe  the  country  and  ita  people,  he  never  faltered  in  his  arduous  and 
self'impoaed  task.  The  reason  which  he  gave  fur  assuming  thia  was,  "  that  in  all 
parts  where  1  bad  been  nu  one  wns  engaged  in  writing  anything  concerning  what 
had  occurred,  and  time  destroys  tho  meniory  of  events." 

Of  these  three  great  chroniclers,  Ulrich  Schmidel  ranks  lowest  in  point  of 
literary  meiit,  but  bis  work  is  invaluable,  and  this  bumble,  common  soldier  ia 
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Justly  durecterized  kb  "  the  liiat  hialorian  of  the  Bio  de  Ilk  PUta."  Mitre  raja 
of  bim,  "  He  relates  events  dryly  and  concisely,  fixes  dates,  deteranineB  distances, 
describes  what  he  sees  accurding  to  his  understanding,  without  ornament  of  style 
or  deyiation.  He  only  occasionally  forma  a  judgment,  makes  a  reflection,  or  gi¥es 
ethnographic  data,  statistics,  astronomic  or  of  natural  history.  In  a  fenr  strokes 
)  preeenta  us  with  a  picture,  sketches  a  district,  describee  an  animal  or  plant, 
gives  ns  aa  idea  of  races  and  lost  cnatoms,  supplying  at  the  samo  time  precious 
elements  for  the  chronology  and  initial  history  of  colonization  of  the  Bio  de  la 
PlaU  by  the  Eumpean  race." 

The  octavo  work  under  review  devotes  some  30  pages,  by  General  Mitre,  to 
II!  biography  of  Schmide),  giving  evidence  of  profound  and  lahorious  research. 
:  is  accompanied  by  Si-'hrnidel's  genealogy  from  13G4.  In  a  prologue  of  about 
100  pages,  tbe  tritDslator,  Prof.  Lafooe  Que vedo,  analyses  the  narrative  of  Schmidel, 
and  compares  hie  statements,  especially  those  relating  to  geography  and  ethnology, 
with  all  of  the  data  relating  to  the  country  aud  its  Indian  tribes  which  have  bees 
•ccumulated  by  the  linguistic  aection  of  the  Museo  de  la  Plata  over  which 
he  worthily  presides.  He  thua  elucidates  the  relation  of  Scbmidel,  and  makea 
It  doubly  .interesting  to  the  student  of  the  discovery  and  conquest  of  Sonth 
America. 

An  appendix  of  100  pages  contains  ton  historical  documents,  most  of  them  not 
previously  pubtiahed.  Upon  these  are  founded  many  of  the  nrguments  of  the 
prologue.  Besides  eighteen  plates,  reproduced  from  the  old  Latin  edition  of 
HuIsIuF,  there  are  three  maps,  one  from  nulsiua,  another  the  Gran  Chaco  of 
Jolis,  which  is  one  of  the  best  ethnological  maps  of  the  eighteenth  century,  and 
a  third  which  is  from  the  original  map  of  Deliale,  which,  although  of  date  ITOO, 
probably  reproaeals  information  gathered  in  the  sisteenth  century. 

In  comparing  this  new  Spanish  translation  with  the  English  one  publiabcd 
by  the  Tlaklujt  Society  in  1891,  under  the  title  of  "The  Conquest  of  the  Iliver 
Plate,"  we  are  struck  by  the  elaborate  care  which  has  been  taken  (o  veiify  the 
aUtementa  of  Schmidel  with  information  gathered  from  every  available  source. 
The  translation  hns  been  made  from  the  lateet  German  edition,  and  confronted 
with  all  of  those  which  have  preceded  it,  the  first  of  which  was  published  in  IjfiT 
from  the  original  manuscript  of  Scbiuidel  in  German,  This  abounds  in  ortho- 
graphic errors,  makin;;  the  namea  of  persons,  tribes,  and  places  unintelligible. 

Tt  was  from  the  edition  of  156T  that  the  Ei^glish  translation  woa  made,  faith- 
fully adhering  to   the  text   without  rrctification,  except  in  part  by  explanatory 

W.  The  lirilliant  introduction  was  by  Dun  Luis  L,  Domin^uez,  who,  according 
to  Prof.  Lafone  Qucvedo,  severely  critictzEd  Schmidel  fur  many  of  the  dofccta  in  his 
narrative  for  which  he  was  not  responsible. 

I'he  literary  movement  in  the  Argentine  Republic  is  remarkalde.  A  group  of 
highly  cultured  writers,  in  the  city  of  Buenos  Ayrea,  has  already  made  that  great 
and  thriving  emporium  the  principal  aeat  of  learning  of  the  soutbera  half  of  the 
New  World.  The  uumoroua  works  which  they  have  published  abound  in  valuable 
information,  especially  regarding  the  history  of  the  Spinish  colonial  [leriod,  and  the 
Keography  and  ethnology  of  South  America.  They  are  characterized  by  admirable 
fra^nan  uf  thought  and  broad  liberal  views.  The  volume  before  ua  is  one  of  the 
'inatiy  pnmfa  of  this,  and  makes  ne  hunger  for  a  second  one  from  the  Juata  de 
BUlMia. 

Geiihoe  Kabi.  Cnuaoii. 
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MATHEMATICAL  AND  PHYSICAL  OEOORAPHT. 

Desert  Flora. 

'  Desert  Botanical  Laboratory  of  the  Carnegie  Institation.'  By  F.  V .  GoyiUe  and  D.  T. 
MacDougal.  Washington:  the  Carnegie  InstitutioD.  1903.  Large  8?o,  pp.  58. 
29  plates,  ^figures  in  the  text. 

Botanists  going  to  the  tropics  generally  choose  those  districts  for  carrying  out 
research  in  which  the  conditions  affecting  plant-life  are  favourable.  For  this  there 
are  two  reasons.  The  scientist,  on  the  one  hand,  naturally  desires  to  see  the 
tropical  flora  in  its  highest  and  most  luxuriant  development.  On  the  other  band, 
botanists  who  are  sent  out  by  their  Governments  for  the  purposes  of  economical 
research,  naturally  go  to  districts  where  the  conditions  are  such  as  to  make  the 
cultivation  of  useful  plants  possible.  It  is  thus  that  the  investigation  of  the  desert 
flora  has  been  very  much  neglected,  the  plants  of  the  desert  making  a  poor  show 
for  the  botanist  travelling  abroad  for  the  first  time,  and  they  are  of  no  great  value 
to  the  practical  botanist.  Our  knowledge  of  tropical  rain-forest  vegetation  is  already 
very  extensive,  and  there  are  quite  a  number  of  laboratories  at  which  work, 
economical  and  scientific,  can  be  carried  out.  Although  some  work  on  desert  plants 
has  been  done — ^and  I  need  only  mention  here  the  name  of  one  author,  Yolkens — 
the  conditions  of  plant-life  in  the  desert  are  still  almost  unknown. 

The  establishment  of  a  Desert  Botanical  Laboratory  by  the  Carnegie  Institution 
therefore  marks  the  extension  of  botanical  research  in  a  direction  hitherto  but  too 
much  neglected.    The  laboratory  is  situated  near  Tucson,  Arizona. 

We  have  before  us  the  first  report  of  this  Laboratory,  which  may  thus  be  sud 
to  be  in  working  order.  The  report  first  contains  a  few  introductory  remarks  on 
the  history  of  the  movement  to  establish  a  desert  botanical  laboratory,  the  object 
of  which  should  be  *'  to  thoroughly  study  the  relation  of  plants  to  an  arid  climate 
and  to  substrata  of  unusual  composition.'' 

About  twenty  pages  are  taken  up  with  a  description  of  the  places  visited  during 
the  laboratory  location  trip,  the  remaining  part  of  the  report  being  devoted  to  a 
few  brief  botanical,  meteorological,  geological,  and  other  observations,  which  must 
be  considered  to  be  of  a  preliminary  nature.  The  report  is  illustrated  by  a  number 
of  very  good  reproductions  of  photographs,  one  of  which  (plat-e  11)  shows  the 
new  laboratory,  nestling  on  the  slopes  of  the  Tucson  mountain,  and  surrounded  by 
a  typical  desert  vegetation,  of  which  grand  cactuses,  20  to  30  feet  high,  form  a  very 
prominent  feature.  0.  Y.  D. 

The  Atoll  of  Funafuti. 

*  The  Atoll  of  Funafuti.  Borings  into  a  Coral  Beef  and  the  Results.*  Being  the 
Report  of  the  Coral  Reef  Committee  of  the  Royal  Society.  Poblished  by  the 
Royal  Society.  1904.  Quarto.  Pp.  xiv.,  428.  With  29  Map$,  6  Plate§,  and  69 
Cuts  in  Text. 

Perhaps  a  feeling  of  keen  disappointment  cannot  but  dominate  as  one  turns  away 
from  the  account  of  the  work  of  the  Funafuti  expeditions.  A  fall  account  of  a 
boring  successfully  put  down  to  a  depth  of  1114^  feet  is  before  us,  but  yet  the 
question  of  the  formation  of  atolls  in  general — and  one  might  almost  add  of  Funafuti 
in  particular — is  in  the  same  position  as  it  was  in  1903.  No  fault  can  be  found 
with  the  conception  of  the  work,  nor  with  the  mode  in  which  it  was  carried  out. 
Some  of  the  ablest  men  of  England  have  ungrudgingly  given  their  time  during  the 
last  seven  years  to  the  task  of  examining  the  materials,  but  yet  the  fact  remains 
that  not  a  single  one  of  the  important  questions,  in  connection  with  the  formation 
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of  oofal  iMfi^  has  been  definitely  aolved.  This  result  may  be  due  to  the  choice  of 
Panafdti  as  a  tyinoal  atoll,  but  in  1895,  when  the  first  expedition  was  arranged, 
the  wide  dilllBronoes  which  we  now  know  to  exist  between  reefs  were  not 
anticipated. 

Time  and  money,  however,  have  by  no  meaDs  been  wasted.    Our  disappoint- 

snent  is  unjust,  due  to  an  unreasoning  anticipation  of  definite  results,  and  with  the 

Acts  bef<»re  us  will  be  readily  dispelled.    For  the  first  time  a  vertical  section  of 

over  1000  feet  of  the  limestone  of  a  coral  island  is  portrayed  with  snch  minuteness 

of  description  and  wealth  of  detail,  that  we  can  each  draw  our  own  inferences. 

nhe  editor  prefeis  to  leave  it  thus  without  giving  his  views,  perhaps  a  wise  decision 

2  n  view  of  the  coatradictory  nature  of  the  evidence,  and  the  very  numerous  additional 

X^oints  on  which  we  now  desire  informatioD.    While  we  msy  criticize  one  point  or 

suiother,  we  freely  recognize  the  enormous  value  of  the  solid  mass  of  fact,  which 

fV)rma  the  greater  part  of  the  volume. 

The  first  expeditioD,  in  1896,  under  Prof.  Sollas  was  a  failure,  putting  down 
^wo  bores  of  only  105  and  72  feet,  owing  to  the  gear  having  been  unsuitable  to  the 
"^anexpectedly  cavernous  nature  of  the  rock.  Captain  A.  M.  Field  and  the  ofiScers  of 
[.M.8.  Penguin^  which  carried  the  expeditioo,  made  a  thorough  and  minute  survey 
»f  the  atoll,  a  cooipaiison  with  which  in  twenty-five  or  fifty  years  may  bo  expected 
yield  valuable  results.  A  second  expedition  in  the  following  year,  under  Prof, 
kvid,  reached  a  depth  of  698  ftet,  and  was  responsible  for  a  large-scale  geological 
%nap  of  the  encircling  reef,  based  on  the  topographical  survey  of  the  Admiralty, 
^^inally,  the  boring  was  completed  in  1898  by  Mr.  Finckh,  who  also  gives  us  a 
Ikiiological  account  of  the  whole  reef-formatioo. 

The  most  interesting  of  the  preliminary  reports  is  that  of  Prof.  David  on  the 

S^eology  of  the  atoll,  in  which  be  contends  that  its  somewhat  peculiar  shape  has 

^Kieen  determined  independently  of  the  direction  of  the  prevsiling  winds  and  currents. 

*IThe  visible  foundation  rock  of  the  greater  part  of  the  reef  platform  is  formed  of 

^leliopora  and  Porites  in  situ.    Since  the  time  that  these  corals  flourished  there 

"^vould  seem  to  have  been  at  least  three  oscillations  of  level,  two  upward  separated 

\}j  a  downward  one,  the  last,  as  shown  by  the  level  of  the  land,  a  sioking  of  the 

Sfthore-line  for  at  least  14  to  16  feet,  due  to  an  elevation  of  the  whole  atoll  reef  or  a 

drawing  away  of  the  sea.     It  is  suggested  that  the  same  sinking  of  the  shore-line 

^Itill  continues,  though  it  is  difficult  to  understand  why  it  is  accompanied  by  a  general 

denudation  of  the  land,  the  materials  of  which  are  being  washed  into  the  lagoon.    If 

^his  is  thecasf*,  and  if  the  last  movement,  as  is  supposed,  is  still  in  progress,  the  lagoon 

should  be  silting  up,  but  it  scarcely  appears  to  be  so  except  in  certain  protected  situa- 

'^ions,  where  the  effect  is  due  mainly  to  the  growth  of  Halimeda,  a  frondiform  calcareous 

^ga,  and  the  deposition  of  foraminifera.    This  relative  absence  of  silting  is  mainly 

ascribed  to  the  tidal  scour,  which  is  stated  to  have  caused  a  deposit  of  about  300 

^eet  in  thickness  off  one  of  the  western  channels  of  the  atoll.      Perhaps  the  scour  is 

^lao  responsible  for  the  submarine  cliff  of  1  to  4  fathoms  which  in  most  places 

^Ixmnds  the  lagoon.    The  observations  that  angular  rubble,  ^*even  when  bedded 

In  water  subject  to  swift  and  variable  currents,  came  to  rest  at  angles  at  least  as 

^igh  as  iOPf"  and  that ''  the  foraminiferal  sand  rests  at  an  angle  of  33%  even  when 

1)edded  in  the  moving  tidal  water,'"  have  an  important  bearing  on  one  view  of  the 

formation  of  coral  reefs,  as  does  also  Prof.  David's  conclusion  that  such  angular 

material  '*may  attain  a  dip  of  60^  or  70%  or  even  become  vertical,  through 

l)ecoming  cemented  by  "  various  organisms.    Further,  the  action  of  humic  acid  in 

%he  formation  of  sandstone  and  of  depressions  income  of  the  encircliog  ibland  is  not 

without  interest  in  connection  with  the  solution  hypothesis  of  lagoon-formation. 

The  cores  and  other  materials  from  the  barings  have  been  worked  out  under  the 
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direction  of  FroF.  T.  W.  Judd,  who  is  nlso  himself  reaponaible  for  their  chemicd ' 
eiamination,  white  the  mineialc^ica)  changee  h&ve  been  undartoken  by  Dr.  Culliaa] 
Of  greatBBt  interest  to  the  BttidantB  of  iho  corel-roef  quMtion  will  bo  Dr.  G.  3t] 
Hiiidc'B  '  ItopDrt  on  tlie  Materials  of  the  Boringfl,"  176  p^es,  mogUj  of  email  typK' 
A  work  of  Huch  magnitude,  of  such  difficulty  and  novelty,  and  of  aucb 
detailed  nature  has  never  before  been  atlempled.     The  eiamioalion  of  the  cottq 
from  tba  main  boring  entailed  tlie  preparations  of  upwards  of  1100  really  Eepaiml* 
reports  and  the  identlGcation  of  many  thouaanda  of  organisms,  whili 
also  given  of  the  two  tirst  borings  and  of  those  in  the  laguon.    In  nil  about  400  feal 
of  core  were  obtniaed,  varying  iu  diameter  from  i  inches  lo  2^,  every  piece  of  whioS 
had  to  be  sectioned  and  miautely  examined.    In  truth,  Dr.  Hinde  is  to  be  congr»tiid 
lated  on  the  comptetiun  of  his  great  task,  and  in  having  contributed  to  science 
standard  work  of  the  highest  peimaDent  value.     We  would  only  venture  to  sugjei 
that  the  addition  of  a  few  plates  of  representative  soctious  of  the  core  at  differao 
levels  would  have  made  the  description  mure  graphic  and  much  simpler  to  reader^ 
who  are  not  specialists,  and  would  have  enabled  them  the  more  readily  to  hsiN 
appreciated  the  various  points  which  arise. 

The  result  of  the  examination  of  the  materials  may  be  best  eitprcaaed  in  Prat 
Judd's  words ;  "  Dr.  Hindc's  carefully  drawn  up  lists  show  that  from  top  to  bottom 
(•if  tho  core)  the  same  organisms  occur,  Bomctimes  plants,  somelimea  foraminifenj 
Bad  fometimea  corals  predominaiing ;  but  in  the  whole  depth  bored  the  saa 
genera  knd  spueies  of  the  various  gronps  of  orgiDisms  take  their  part  is  ibe  buildii 
up  of  the  mass."  But  dots  the  boi-ing  run  through  a  taiu»  slope  ye  o  reef  that  h 
gradually  mihiidcd  J  Un fortunately,  Mr.  Finckh's  somewhat  scanty  account  of  tl 
biology  of  the  atoll  is  of  do  value  to  ub,  since  the  conditions  governing  it  hsvi 
greatly  changed  owing  to  the  recent  oscillations  of  level.  A  little  dredging  was  did 
on  the  outer  elope  as  deep  as  200  fdthoms,  but  it  was  too  slight  to  be  of  much  red 
value.  The  ordinary  consul  id  ating  orginisms  may— and  it  is  stated  that  Litfao- 
tbamnion,  the  most  important,  diics — live  down  to  the  required  depth,  and,  further 
a  tuluB  may,  according  to  Frof.  David,  bo  formed  even  vertically.  The  latter  cotf 
elusion  largely  invalidates  any  deductions  from  the  statement  tiiat  tho  corals  of  th 
core  arc  very  frequently  in  their  growth -positions.  l''urlher,  sodentary  orgaoisi 
and  larticulaily  corals,  appear  I'l  bo  so  difficult  to  orientate  that  the  full  evidenei 
of  growth-position  might  have  been  given  wilU  advantage  in  a  few  of  tho  beil 
cases,  with  perhaps  sections  of  the  core.  Considering  the  peculiar  nature  of  111 
core  down  to  about  750  feet,  and  its  complete  consolidation  tbcre.iftcr,  ami  also  ii 
■mall  size,  it  seems  dubious  whether  the  presence  or  absence  of  deGnitc  straltlic&tio 
could  have  in  any  case  been  determined  or  even  expected.  Indeed,  the  repo) 
seems  to  give  no  answer  to  our  question,  though  thero  is  much  in  it  whioh  may" 
quoted— and  questioneii— in  accordance  with  the  views  and  knowledge  of  diSen 
obaervers. 

In  conclusion,  we  may  again  be  permitted  to  empbaaiee  the  great  pernuDi 
value  of  the  whole  report.  It  is  ably  edited  by  Prof.  Bonoey,  and  is  throughim 
charecterized  by  a  complete  freedom  from  bias  of  any  sort.  It  is  the  centre  froii 
which  future  research  will  largely  radiate,  and  with  it  as  a  basis  wo  may  expect  i 
flood  of  light  from  the  examination  of  elevated  coral  reefa  and  limestones  all  on 
the  world.  The  more  the  various  reports  on  the  cores  are  studied,  the  laore  wl 
th»r  immeaEe  value  be  recognised. 


ANTHROPOGEOORAPHy  AND  HISTORICAL  GEOGRAPHY. 

The  Meditbrbanxak  Region, 
*  D<iB    Hitlolmcoigcbict — Sema    geogrnpliiBclie    iind    kultarellc    ElgennrL'      lly    A. 

rhilippsnii.    rp.  vi„2e6.     lUMitratiimi  ami  Map:    Leipzig:  Tcubner.     I9tH. 

A  well-known  writer  on  the  piifsical  charnctcriiticB  of  the  Greek  peninsula 
makea  heroin  b  UMful  contriljution  to  regional  geography  by  treating  the 
UediteiTBDeaD  with  ItB  islands  and  coasts  ae  a  whole.  The  frontiera  of  hie  Mittel- 
ffgelncl  are,  perhaps,  somewhat  v&gnely  drawn ;  for  by  no  means  doua  he  take 
account  of  all  the  hydrographic  baaio  of  the  Midille  Sea,  nor  even  of  the  orographic 
limits  which  bo  himself  preBcribes.  For  icataiice,  cieither  the  AIpe  nor  the  main 
cbaioH  of  the  Balkans,  though  aBsumcil  to  bound  the  region,  are  reckoneil  a^  part  of 
it;  and  thia  being  to,  it  is  difBcult  to  eee  why  the  Atlas,  and  the  intorual  plateau 
of  Aaia  Minor,  Bhonld,  nevertheless,  come  into  the  author's  puniew.  If  the 
extent  of  hiaierlan'l  to  be  included  ie  somewhat  arbitrary,  it  is,  howevfr,  not  Um 
OBcfnl  to  have  a  cooiprehonsive  consideration  of  the  sea  itself  with  its  shores.  Dr._ 
Fhilippson  finds  a  geoli^ical  unity  in  the  region  by  regarding  it  all  aa  a  "  Bruch- 

1,"  included  within  one  volcanic  nrea,  which  may  be  distinguished  into  a 
western  and  au  eastern  Bnb-arca :  and  as  characterized  in  grent  part  by  a  common 
earth  •movement,  viz.  subsidence,  Evidence  that  coastal  movement  on  a  large 
Kale  in  certain  parts  of  the  region  did  not  cease  with  the  post-Pliocene  epoch,  bnt 

contiDQEd  in  historicsl  times,  and  is  probably  going  on  still,  accnrouktes  fa^t. 
We  have  had  before  us  recently  Mr.  Giintlier's  uliscrvalions  upon  the  Keapolitan 
seaboard :  tbo  archieologists  have  been  demonstrating  still  more  lately  the  subiiidence 
of  tbe  Nile  delta  in  prst-Boman  times;  and  wo  have  ourselves oberved  iudubitablo 
evidence  of  the  fame  movement  on  the  (Jyrenaic  shore. 

Dr.  Philippson  classifies  the  licrders  of  bis  sea  into  ScIiv.'i:inmlii>i<I'-Kvele, 
Eruiioiis-Kuale,  and  Injrwiions-Kmie.  A  better  classificBlion  might  bo  dual,  tbo 
trae  distinction  being  between  the  first  and  third.  '*  Eroaions  Eusle  "  ri  suits  froiD 
a  secondary  process,  which  moditieii  coasts  formed  primarily  under  one  or  two 
Other  of  iho  remaining  heads.  But,  at  any  rate,  Dr.  Pbilippson's  claseification 
ervea  to  distinguish  obvious  varieties.  A  moio  soriouB  objection  might  be  found 
D  the  general  unevennesa  of  treatment,  nollceable  in  this  book.  At  lead  twice 
aa  mncb  Bpncu,  attention,  and  detail  are  devoted  to  llie  eastera  MeiHterrancan 
as  to  tbe  western,  doubtless  because  the  author  has  much  more  intimate  personal 
•cquaintance  with  the  former  area.  The  Spanisli,  French,  Itnlian,  and  African 
coasts  are  surveyed  very  cursorily,  and  the  treatment  only  becomos  satisfactory 
when  Ibe  Adriatic  and  the  i^gean  are  reached.  Further,  it  is  perhaps  insTiiable 
that  such  a  general  treatise  in  this  should  err  on  tbe  side  of  generality.  Certain 
distinctions  of  climate  and  life-distribution  are  too  sweeping.  For  instancp,  central 
Asia  Minor  is  neither  so  rainless  nor  so  thinly  populated  as  it  is  desoribod  in  Dr. 
Pbilippson's  leit,  or  represented  in  his  charts.  The  truth  is  that  we  have  not  yet 
enough  data  for  several  of  tbe  Mediterranean  lands  to  allow  of  their  being  clasbitied 
n  broad  lines  with  that  hard  Byslenialic  precision  dear  to  German  Bcienoe, 

^Yith  this  warning,  however,  we  can  heartily  recommend  Dr,  Philippaon's  book 
lo  those  who  wish  to  study  or  to  teach  tbe  geographical  conditions  of  tbe 
'  Hcditerranean  lands  in  their  bearing  on  a  long  and  intricate  history.  As  is 
light  and  proper,  ihe  author  always  keeiis  the  historical  records  In  view,  and  usea 
tbem  where  possible,  as,  for  example,  in  discuBSing  the  question  of  recent  climatic 
(haige  in  the  easleru  basin. 
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GENERAL. 

The  Turkish  Empire. 

*  Auf  Tiirkiiohor  Erde/    By  Hugo  Grothe.    Pp.  455,  2Dd  edit    Berlin :  AllgemeiDer 

Yerein  fur  Dentachc  Litteratar.    1903. 

This  pleasantly  written  book  of  travel  over  paths  for  the  most  part  well  trodden 
in  the  near  East,  reaches  a  public  which  a  more  serious  work  would  not  interest. 
Dr.  Grothe  has  visited  various  parts  of  the  Ottoman  empire  doring  the  past  ten 
years.  In  1895  and  1896  he  was  in  Tripoli  in  Africa;  in  1900,  in  Armenia  and 
Transcaucasia;  at  other  dates,  not  specified,  but  obviously  recont,  in  Asia  Minor 
and  Macedonia.  He  was  not  adventurouF,  if  we  may  assume  that  he  has  described 
pretty  nearly  all  he  has  seen ;  for  in  Armenia  he  treats  only  of  the  great  road  from 
Trebizond  to  Erzerum  ;  in  Anatolia,  of  the  German  railway  routes  to  Konia  and 
Angora ;  and  in  the  Balkan  lands,  of  the  railways  to  Salonica  and  Monastir,  and 
the  caravan  road,  the  old  Via  Egnatia,  to  Dorazzo.  In  the  town  of  Tripoli  lie 
remained  some  time,  and  made  one  trip  on  a  British  grain-ship  to  Bengasi, 
and  a  short  excursion  into  the  interior  south- west  of  Tripoli.  The  result  of  his 
leisurely  and  comfortable  journeys  is  a  good  deal  of  encyclopsBdic  information 
concerning  racial  types,  trade^  and  superficial  aspects  of  scenery.  We  do  not  feel 
that  he  has  pierced  below  the  ^kin  of  things,  or  is  a  traveller  with  much  special 
knowledge  of  or  afifinity  for  the  peoples  of  the  near  East ;  but  he  has  observed 
sympathetically  and  described  readably.  Perhaps  his  most  interesting  chapter 
is  devoted  to  a  visit  to  the  German  religious  colonies  in  Transcaucasia.  Thither 
some  thousand  Wurtemburgers  betook  themselves  about  the  same  time  and  with 
the  same  purpose  as  the  German  colonist  who  settled  near  Carmel,  and  there  they 
still  await  the  beginning  of  the  Millennium. 

British  Commercial  History. 

*  Queen  Elizabeth  and  the  Levant  Company.*  A  Diplomatic  and  Literary  Episode.   By 

the  Rev.  H.  Q.  Roscdale,  d.d. 

A  very  small  part  of  this  book  can  be  said  to  come  within  the  purview  of  a 
geographical  journal.  The  "  Worshipful  Company  of  Merchants  trading  to  the 
Levant  Seas,'*  was  not,  like  some  other  merchant  companies,  an  exploring  associar 
tion.  Its  foreign  factories  were  few,  and  fixed  in  well-known  trade  centres,  like 
Constantinople,  Smyrna,  Aleppo,  and  Alexandria.  The  freemen,  as  a  whole, 
showed  no  great  enterprise  or  pioneer  spirit,  and  mostly  waited  for  trade  to  come 
to  them.  They  were,  in  short,  rather  shippers  than  exploiters,  and,  with  a  few 
notable  exceptions,  such  as  Salt  of  Cairo,  and  Barker  of  Aleppo,  took  little  trouble  to 
inform  themselves  upon,  or  open  out  the  lands  lying  behind  the  coasts.  Powerful 
at  first  to  introduce  British  sea-borne  traffic  to  new  waters,  and  extend  British 
political  influence,  the  company  somewhat  outlived  its  usefulness;  and  by  the 
end  of  the  eighteenth  century  was  generally  regarded  as  an  abuse,  a  hindrance  to 
commercial  expansion,  and  a  drain  on  the  resources  of  England.  Mr.  Bosedale  has 
exhumed  a  document  from  the  Record  Office,  which  bears  upon  the  early  history 
of  the  Merchant  Associatioo,  out  of  which  the  company  grew,  but  is  not  of  much 
importance.  He  has  reprinted  a  little  from  Hakluyt,  and  a  little  from  published 
Venetian  archives,  and  added  some  portraits  and  excerpts  from  contemporary  bills 
of  lading,  which  illustrate  the  operations  of  the  earliest  Turkey  merchants.  The 
whole  makes  a  book  which  strikes  us  as  not  very  necessary. 
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ZIFEOFE. 

I  Proposed  Ship-canal  from  the  Rhine  to  the  Danube.  —  A  recent  Foreiga 
Office  report  by  Dr.  F.  Rose  (Misc.  Series,  No,  613)  givea  particular*  of  the  project 
now  under  conaideralioD  for  the  connectioa  of  the  Bhios  and  the  Dfinube  hy  a 
ship-cans]  by  way  of  the  Neckac.  The  writer  points  out  the  unfavourable  positioD 
at  preseut  occupied  by  the  kingdom  of  Wiirtemberg  as  regards  coramuuicationB, 
■ituated  a«  it  IB  off  the  main  highways  leading  from  east  to  west,  and  from  north 
to  Boath.  If,  on  the  other  hand,  the  double  project  of  tho  canalization  of  the 
Neokar  and  the  aubeequent  coanecliou  of  the  Rhine  and  Danube  systems  were 
carried  our,  Wiirtemberg  would  be  transplanted  into  the  middle  of  the  largest 
aoil  most  important  European  waterway.  From  Mannheim  to  Heilbronn,  and 
from  Heilbronn  to  Cannstatt  or  Esalingen  (the  former  just  below,  the  latter  above, 
Stuttgart),  the  bed  of  the  Neckar  would  be  utilized,  and  from  Heckarems  (a  little 
below  Cannstatt)  to  the  Danube,  tbose  of  the  Rems,  Kocher,  and  Brenz.  The 
total  cost  is  wtimated  at  about  £7,000,000,  of  which  some  £2,000,000  would  go  to 
the  canalization  of  the  Neckar.  It  is,  however,  thought  that  the  creation  of  the 
aeceaaary  locks  would  yield,  in  the  resulting  water-power,  an  asset  valued  at  about 
£1,300,000.  The  length  from  Mannheim  to  Neckarems  would  be  110  milea,  and 
thence  to  the  Danabe  71^,  in  all  181|  miles.  Among  the  advanti^es  to  Wiirtem- 
berg likely  to  accrue  from  the  construction  of  the  canal  are  enumerated  the  reduc- 
tion of  the  price  of  coal  by  the  access  supplied  to  the  Saar  and  Ruhr  coalfieids  ; 
the  means  afforded  for  the  direct  import  of  raw  cotton  fiom  Antwerp  and  Rotter- 
dam, and  for  the  cheaperexport  of  manufactured  goods;  the  poaaibilities  of  through 
transport  along  the  Danube,  Neckar,  and  Rhine,  by  which  petroleum,  raw  sugar, 
wheat,  rice,  in  fact  all  the  products  of  the  near  and  f»r  Bast,  could  be  carried  at 
cheap  rates  from  tho  Black  to  tho  North  sea.  Most  of  tho  countries  oF  Central, 
South-Extern,  and  Western  Europe,  including  the  United  Kingdom  to  eome 
extent,  would  bencBt  by  the  execution  of  the  project,  which  is  favourably  regarded 
by  both  Baden  and  Bavaria,  aa  well  as  Wiirtemberg.  Of  great  importance  to 
Bavaria  would  1m  the  access  afforded  to  the  upper  Rhine,  and  the  connection  with 
the  eiisting  French  and  Alsace-Lorraine  canal  system  on  the  one  side,  and  with 
Russia,  Austria  Hungary,  und  the  Balkan  peninsula  on  tho  other;  while  the  whole 
of  the  (uulh  of  Germany  would  come  into  closer  touch  with  the  lake  of  Constance, 
East  Switzerland,  and  even  with  Italy.  A  somewhiit  similar  project  has  been  set 
on  foot  in  Bavaria  for  the  junction  of  the  Rhine  and  Danube  by  the  Main,  but  this 
is  not  regarded  as  a  competitor,  but  rather  aa  complemonlary  to  the  other. 

Is  Bnmania  in  the  Balkan  Feninanla  ?  — M.  Alexandre  Sturdza,  a  member 
of  the  Rumanian  Geographical  Society,  in  a  paper  lately  read  before  that  body, 
seeks  to  combat  the  comuoQ  practice  of  daseing  Rumania  as  a  portion  of  the 
Balkan  peninsula.  Tho  paper  has  aroused  conaidersble  interest  in  Rumania,  and 
baa  been  printed  in  French  for  distribution  abroad,  with  a  view  to  making 
H.  Slurdza's  contention  as  widely  known  as  possible.  The  writer  first  discusses 
the  use  of  the  term  Balkan  peninsula,  which  he  holds  is  itself  unsuitable,  the 
substitute  which  be  suggests  being  the  somewhat  cumbrous  one  "  Tliroco-IUyrian 
peninsula  ;  "  but  apart  from  this  queation,  he  bulds  that  the  only  lines  wbiok 
oould  be  held,  on  scientific  grounds,  to  bound  the  peninsula  on  the  north  are  either 
the  Balkans  tbemaelves  or  the  Dannbe.  Botli  the  geological  history  of  the  region 
and  the  existing  nature  of  the  surface  forms  are  held  to  uharply  difTerenliate  the 
,  lands  dominated  by  tho  Carpathians  from  tlioae  aouth  of  the  Danube.  The  Balkans 
No.  III.-  Sei'TEubeu,  1904.]  2  a 
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ire  ihown  to  be  mora  ancient  than  tbe  ('nrpatliiaoB,  and  to  have  formerly  beiongcii 
to  the  monntua  eyitem  which  iocluded  the  Crimea  and  the  Caucasus,  while  the 
Carpathiaua  belong  to  the  same  orogeoic  Bjetcm  as  the  Alpc.  Tbe  hydrographical 
Bjfltem  of  Riimaoia  diCTera  in  character  from  that  of  tKe  Baikaes,  no  lesa  than  the 
relief  and  the  nature  of  the  eoil,  while  ihe  formation  of  the  modern  Talley  of  the 
Dnuube,  by  the  fracture  at  the  end  of  the  Tertiary  epoch  which  gave  rise  to  tbe 
Iron  Gates,  has  supplied  a  natural  dividing-lino  between  the  regions  to  the  north 
aod  south  of  it.  Finally,  the  ethnological  characters  of  the  population  are  held  to 
difTereiitiate  them  in  an  equally  marked  way  from  those  to  the  south  of  the 
Danube.  There  is  certainly  coneiderable  weight  in  M.  8turdza''s  ooclentioDs,  but 
it  is  to  be  feared  that  the  convenience  of  grouping  together,  for  ordinary  purpose^ 
the  whole  of  tbe  nationalities  to  the  south  of  Austria- Hungary  and  Suuth-Weat 
Buesia,  and  the  difficulty  of  allotting,  in  ordinary  atlaaes  at  leait,  separate  sheets 
to  each  of  them,  will  bo  an  obilacle  in  the  way  of  tbe  reform  advocated. 

ForeBtry  in  Iceland-— The  present  position  as  regards  possibilities  of  tree- 
pleuting  iu  Iceland  is  summed  up  in  Globus  (1W+,  No.  16)  by  M.  Lehmaon- 
Filh^s,  on  the  basis  of  investigations  by  C,  V,  VtyU,  professor  of  forestry  at 
Copenhi^en,  who  has  lately  travelled  in  tbe  island  with  a  view  of  stadying  the 
qnestion  on  ihe  spot.  After  referring  to  the  old  idea  that  Iceland  possesses  a  single 
tree  only,  the  writer  quotes  citeneively  from  Dr,  Tboroddsen  to  show  that  woods 
containing  trees  of  some  size  do  exist  in  various  parts  of  the  island,  the  climate 
and  soil  of  which  are  by  no  means  unfavonrahle  to  tree-growth.  Eviilence,  in  fact, 
eiiita  to  show  that  Iceland  was  once  much  more  covered  with  trees,  which  have 
been  eltermioated  tor  the  most  pait  by  reckless  cutting  and  the  depredatioaa  of 
stocli.  The  evil  effecti  of  this  are  to  he  seen  in  the  wide  areas  of  stony  ground 
from  which  the  fertile  humus  has  been  entirely  removed.  Apart,  therefore,  from 
the  question  of  the  supply  of  firewood,  re-alForeatation  would  exercise  a  beneBcial 
effect  by  helping  to  protect  the  sarface  soil,  and  so  favouring  cultivation.  Prof. 
Prytz  regards  the  experiment  as  quite  feasible,  given  a  suitable  choice  of  trees  and 
of  localities  for  sowing  or  planting,  Ue  recommends  both  the  planthlg  of 
trees  round  the  enclosed  meadows  in  the  vicinity  of  farms  (as  here  they  would  ha 
safe  from  cattle),  and  the  formation  of  plantations  on  the  mountain -sides.  Son 
thing  has  already  been  done  at  Hallormstadur  In  the  way  of  planting  t 
and  pines,  tbe  plants  having  been  obtained  from  Denmark.  Bircbes  alrwdf  J 
spring  up  naturally,  and  it  is  thought  that  immunity  from  destruction  by  shMp  J 
might  be  gained  by  sowing  these  in  places  where  the  snow  lies  deep  and  long,  as  il  1 
is  only  in  winter  when  grass  is  not  to  be  had  that  the  birch  appears  (o  be  devoured  I 
by  sheep, 

AHA. 

LoDgfitode  in  Indian  Snrrey  Xapa.— As  is  well  known,  the  longitude  ei 

ployed  in  the  maps  of  the  Indian  Survey  Department  has  been  bised  on  obaervaliou  1 
made  early  in  the  nineteenth  century  for  the  determination  of  the  longitude  of 
Madras,  which  subEequent  observations,  carried  out  with  improved  methods  and 
instrumentn.have  natursliy  shown  to  be  eomenhat  inaccurate.    But  the  subject  ie 
more  complicated   ihsn  appears  at  first  sight,  for  not  only  has  the  value  of  the 
Madras   longitude  required   correction,  but   the  difTersuce  of  longitude   betweoD  , 
Madras  and  Ealiaupur—  the  starting-point  of  the  triangulation — which  was  ori^  1 
Daily  obtained  by  triangulation  only,  has  been   likewise  proved  inaccurate  m 
at  first  assumed.     The  history  cf  the  various  determinations  of  longitude  for  tbe 
porpoees  of  tl.e  survey,  and  tbe  values  aesuined  at  different  times,  is  summarized 
by  Major  S,  G,  Burrard  in  the  '  Professional  Pajiera '  of  the  Survey  of  India  (Serial 
No,  7,  CnlcutiB,  1003).    The  longitude  used  for  tbe  great  Trigonometrioal  Survey, 


;1 
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which  bu  remniaed  tbe  eame  throughout,  was  that  ottained  bf  Wtureo  and  intro- 
duced by  Lambton  in  1815  (Madras  80"  17'  2L"  East  of  Greenwich).  This  value 
was  rendered  obsolete  ia  187T  by  the  telegraphic  determination  via  Mokatlnui  and 
Suez,  which  differed  by  2°  30'  (Madras  80°  14'  al"),  but  in  view  of  the  ctrLtinty 
that  fiaality  had  not  yet  been  reached  in  the  process  of  improve  men!,  no  change 
mu  made  in  the  longitude  employed  in  tbe  Survey  sheets.  A  a  till  greater  approach 
to  accuracy  was  made  by  the  obseivations  of  189m6,  carried  out  by  Captaina 
Burraid  acd  Lenox  Cueyngbam  vid  Karachi,  Teberan,  and  Potsdam,  to  which 
reference  was  made  at  the  time  ia  tbe  Joartial  (vol.  vi.  p.  171 ;  vol.  xL  p.  1T4). 
Tbis  gave  the  value  as  60°  11'  47"-06.  It  was  usual,  after  tbe  resulta  of  the  1877 
obeeryations  hod  beeo  worked  out,  to  append  to  the  sheets  of  tbe  Great  Trigone' 
metrical  Survey  a  note  statit^g  that  the  correction  required  to  make  tbe  longitudea 
accord  with  the  new  value  of  tbe  Madras  Observatory  nas  —i'  30" ;  the  atlas- 
abeeta  required  a  further  correction  of  1'  D".  This  waf,  however,  not  strictly 
correct,  this  correction  holding  only  in  the  case  of  Madras  itself,  while  for  the 
sntvey  as  a  whole  tbe  correctioo  required  wbb  some  7"  less,  the  dilference  betireen 
Madras  and  Kalianpur  having  origiually  been  overestimalwi  by  Ibis  amounl,  as 
alluded  to  above.  Sioiilarly,  the  correction  required  to  bring  tbe  survey  into 
accord  with  tbe  newest  value  of  the  Madras  longitude  was  2'  27",  not  2'  34",  as 
might  have  been  supposed  from  a  casual  rfodiog  of  the  footnotes  lo  the  survey 
■beets  (tbe  value  of  the  longitude  having  been  reduced  by  i"  as  compared  with 
that  of  1877).  In  1900,  the  construction  of  a  map  of  India  and  adjacent  countries 
on  tbe  scale  of  1 : 1,000,000  having  been  decided  on,  and  with  it  the  adoption  of  a 
new  value  cf  longitude,  it  became  a  question  whether  this  should  be  made  to  accord 
with  the  astronomical  value  of  Madras  or  that  of  Kaliaupur.  The  choice  fell  on 
the  Utter,  which  had  likewise  been  tbe  astronomical  origin  of  latitude  siDce  1810 ; 
the  result  being  that  the  accepted  i/eoilHic  vnluo  of  the  Madras  longitude  became 
80°  11'  54"  E.,  while  tbe  map  of  India  is  placed  7"'14  nearer  Greenwich  than  it 
would  have  been  had  the  astrouomicnl  value  cf  Madras  been  taken  as  the  basis. 
In  view  cf  the  uncertainty  as  to  the  relative  accuracy  of  the  two  determinations  of 
tbe  difference  between  Madras  and  Ealianpur,  and  the  fact  that  the  tatter  was  the 
■tarling'point  of  the  whole  triangulation,  the  course  adopted  was  no  doubt  the 
wiser,  even  though  it  iavolvea  the  above  departure  from  the  astronomical  longi- 
tude of  Madras. 

The  North- West  Frontier  Province  of  India.— The  Admioisiration  Report 

from  November  11,  IVlOl,  to  March  31,  190;i,  estimates  the  yield  for  the  combined 
harvealii  of  I'.tOl-:;  at  only  two-thirds  of  the  normal,  yet  with  little  difficulty  all 
but  5  per  cent,  of  tdo  fixed  land  revenue  was  raised,  Pathan  agjicullure,  ignoring 
the  principle  of  variation  of  cropc,  exhauEta  the  soil,  which  tbe  cultivator  does  little 
to  reinvigorate.  On  lands  irrigated  from  mountain  streams  the  silt  thrown  up 
suffices  in  aome  cases  to  repIeniKh  the  suil,  but  ia  general  scieotiQc  cultivation 
woold  reap  a  much  larger  returc.  The  [resent  sources  of  irrigation  being  exploited 
to  the  utmost,  a  project  is  under  considerstion  for  the  reclamation  of  a  Urge  tract 
cf  land  by  irrigation  from  canals  from  the  Indus.  A  very  large  projurtioa  of  the 
lands  in  tbe  province  is  irrigated  from  the  .streams  and  rivers  derived  from  trans- 
frontier bills,  where  tbe  conditions  of  snow  and  rainfall  vary  littlp,and  tbe  lands  are 
practically  indejieudent  of  rainfall  within  tbe  province.  The  only  iiiipoitmt  supply 
of  timber  bos  been  obtained  by  the  Forest  Department  from  Kagan,  where  deodar- 
wood  baa  been  floated  down  the  Euobar  and  Jhelum  rivLTS.  Tbe  eiploitalion 
of  the  reserve  forests  is  expected  to  proceed  in  the  future  on  a  much  larger  scale 
than  hitherto.  In  the  way  of  tbe  development  uf  commani cations,  the  Ekka  roail 
from  KnrlAza  to  Wana,  through  the  Gomal  valley,  Is  practically  compieted,  except 
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in  DerUin  portions  of  the  Ooma1  gorge.    The  citiial  road  to  Landi  Kotal  through  I 
the  Uullagori  conntrj  has  been  Dearly  completed,  and  the  wideDing  of  the  traofcl 
into  a  cart  road  is  projected.    The  road  connecting  Dera  Ismail  Khan  with  Zhofc  1 
throngh  the  Chuhar  Kbel  Dhniia  prLaa  is  also  nearing  completion.     The  building!   I 
neoeBBitated  by  the  Bepiraiioc  of  the  province  from  the  Punjab  are  well  under  way.  I 
Militia  poit-s  are  to  be  built  or  reconstructed  in  northern  and  southern  Waziriaiao,  J 
The  Swat  and  Kabul  river  canals  yielded  lost  year  a  very  considerable  profit,  whilt  I 
a  few  irrigation  chnucels,  owned  by  tbe  District  Board  in  Peshawar,  have  proepered  I 
financially.    The  utilization  of  tbe  waters  uf  tbe  Indus  by  means  of  canals  at  Fehnr  n 
and  RebarpuT  is  projected.    Though  accurate  figures  are  not  easily  obtainable. 
Import  and  export  trade  is  largely  on  the  increase.    Tbe  trade  over  the  Malakand 
since  1895  haa  increased  from  10  to  103  lakhs.     The  figures  for  the  year  show  an 
import  trade  of  88  lakhs  and  an  eipott  trade  of  14"i  lakhs,  an  increase  of  11  and  24 
lakhs  respectively  on  the  preceding  year.    The  Pntban  tribes  being  scourged  bjj 
small-poi,  90,000  vaccinations  were  eflected  in  1902.    The  report  includes  a  usefoO 
■nmmary  of  the  geography  and  history  of  the  provinoo  and  its  recent  organizatifflM 
as  an  adminlstraliTe  unit. 

A7SI0A. 

French  Ezpeditions  in  the  Bahsra  between  Algeria  and  Timbaktn-'- 

Buceesaful  journeys  have  lately  been  made  by  two  French  ()artief,  under  tha  c 
maud  of  Command  a  nl  Laperrine  and  Captain  Thicvenaut  respectively,  who,  Betting.  1 
out  from  Insalah  in  the  noith  and  Timbuktu  in  the  south,  effected  a  junction^ 
on  April  16  last  at  a  point  some  distance  south  of  Timissso.  M.  Foureaa,  ^ 
communicated  the  news  to  tbe  Paris  Geographical  Society,  remarks  that  this 
conGrms  bis  previous  opinion  that  srosll  parties  can  move  with  ease  and  without 
danger  in  that  region.  Commandant  Laperrine's  expedition  was  accompanied  by 
a  young  sclcntiSc  traveller,  M.  Villatte,  whose  careful  work  will  supply  a  valoable 
addition  to  our  knowledge  of  this  previonsly  little-known  pirt  of  the  Sahara. 
The  routs  followed  was  roughly  parallel  to  that  of  M.  Foureau  biniself,  and  u 
M.  VUlatte  haa  laid  it  down  with  great  care  by  the  aid  of  astronomical  observationa 
(including  many  of  occultations  of  stars  by  the  moon)  aa  well  as  by  topograpbioal 
surveys,  the  mapping  of  this  part  of  Africa  will  decidedly  benefit  by  hia  woil. 
lie  has  also  obtained  valuable  geological  results,  having  studied  the  DevoDian 
and  Carboniferous  formations  which  occur  beyond  the  2(itb  parallel,  and  obtained  4 
interesting  fossils. 

The  Hacmillan  Expedition.— Mr.  W.  K.  Mocmillan,  who  last  year  made  ai 
unsucceitful  attempt  to  navigate  the  Blue  Kile  downwards  from  Abyss 
Sudan,  has  now  succeeded  in  making  the  journey  in  the  opposite  direction  by  n 
of  the  Sobat.     The  ascent  of  the  Baro — the  upper  branch  of  this  river — was  aooODV 
plished  in  launcbea  to  tbe  foot  of  the  Abyssinian  plateau,  apparently  Boniewhit 
further  than  the  point  reached  by  the  Marchand  expedition  in  the  Faidherhe.    The" 
Bare  escarpment  was  climbed  without  unloading  the  animals,  a  fact  which  smuib 
t«  show  that  the  path  must  have  been  improved  since  Major  Austin's  visit — 
possibly  by  the  Abyssinians  sent  by  Menelik  to  convey  the  Faidhcrbe  by  this  TOuta 
to  Adia  Abbeba.    Tbe  expeiiition  was  accompanied  by  Sir  John  Harrington 
several  other  whites,  including  Mrs.  Macmillan. 

Scientific  Besearches  in  the  Bnwenzori  Begion.~Some  intereatin^^ 
notes  on  the  rcBearchea  of  Dr.  David,  a  naturalist  apparently  of  Swiss  nationality, 
in  the  Congo  forest  and  tbe  westom  danks  of  the  RuwenEori  range,  are  given 
in  a  recent  number  of  Globus  (vol.  86,  No.  4).  The  traveller  has  distiognished 
biniBelf  by  being  the  first  Earopean  to  Moure  a  specimen  of  the  okapi  with  his  own 
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:aD,  which  will  pennit  for  the  first  time  an  accurate  knowledge  of  the  phyBioal 
c^luunctwa  and  general  bearing  of  the  animaL  According  to  Dr.  David,  the 
0f>ecimen8  which  have  been  set  up  in  this  country  and  Belgium  have  been 
SKiGorrectlj  treated,  which,  all  things  considered,  is  not  surprising.  The  okapi, 
though  a  ruminant,  has  all  the*  bearing  of  a  tapir,  not  at  all  that  of  an  antelope, 
le  markings  are  much  finer  than  those  of  the  zebra,  the  stripes  being  black 
ithin  white,  and  almost  all  double.  The  back  is  reddish,  especially  in  the 
le,  the  ears  enormously  long,  the  mane  erect.  Some  specimens  of  both  sexes 
horns,  while  others  are  entirely  without,  and  Dr.  David  is  on  this 
:c:ount  inclined  to  distinguish  two  species.  The  animal  stands  from  4  to  6  feet 
at  the  withers.  Another  find  which  is  interesting  from  a  zoological  point 
view  is  that  of  an  armadillo  4  feet  long,  closely  resembling  its  congener  of  the 
>snpas.  It  frequently  assumes  an  erect  attitude,  supporting  itself  on  its  tail  and 
kolding  the  tree-trunks  with  its  powerful  fore  claws.  Dr.  Da?id  has  also 
i^^t^Mnded  the  western  slopes  of  the  Ruwenzori  range  to  a  height  which  he 
estimates  at  16,700  feet,  which,  if  correct,  would  be  the  greatest  altitude  yet 
a^^4uned.  His  routes  seem  to  have  led  somewhat  to  £he  north  of  Dr.  Stuhlmann's. 
Le  range,  he  says,  is  composed  of  a  series  of  ridges  of  granite,  dioiite,  and  diabase, 
traces  of  basalt  or  porphyry  being  seen.  The  snow-level  occurs  at  about 
^"^^SOO  feet,  but  glacier-tongues  reach  down  to  about  13,000.  Two  small  moraine- 
l^'kes  were  seen,  and  a  little  below  them  was  a  third  lake  of  milky-green  colour, 
so^nrounded  by  thick  vegetation ;  while  a  fourth,  which  was  fed  by  glacier  streams, 
^^MB  clear,  though  of  a  greenish-brown  colour,  perhaps  derived  from  the  neighbouring 
ii^oorland.  Like  other  visitors  to  the  range,  Dr.  David  attempts  to  define  the  zones 
^  vegetation  met  with,  of  which  he  distinguishes  six  or  seven,  though  the  upper- 
ii^o«t  four,  above  the  zone  of  bamboos,  all  form  moorland  of  one  sort  or  another. 
'^He  Senecio  Johnstoni  was  found  up  to  12,800  feet.  There  was  a  striking  absence  of 
A^^^ers,  and  of  the  lush  dwarf  vegetation  characteristic  of  the  Alps.  Trees  ascend 
^^her  on  the  wall-like  sides  and  slopes  of  the  mountains  than  on  the  crests  and 
^^^es,  but  no  distinction  could  be  traced  between  slopes  exposed  to  wind,  rain  or 
tt^n,  and  the  reverse.  The  vegetation  observed  on  the  glacier-tongues  on  which 
^  feet  of  new  snow  was  lying  was  of  interest,  the  Senecio  Johnstoni  growing  with  its 
^1^  almost  in  the  ice,  and  its  roots  embedded  in  the  ground-moraine,  which  was 
{fozen  at  the  surface,  though  of  a  higher  temperature  below.  Dr.  David  hopes 
U)  continue  his  researches  in  this  region. 

The  Flora  of  Somalilaild. — The  latest  of  Prof.  Eogler's  valuable  studies  of 
the  vegetation  of  African  regions  is  devoted  to  Bomaliland,  the  flora  of  which,  as 
known  from  the  collections  brought  home  by  recent  travellers,  is  discussed  in  the 
Siitungiberichte  of  the  Prussian  Academy  of  Sciences  (1904,  Nos.  x.-xii.).  After 
enumerating;  the  travellers  to  whose  labours  we  owe  most  of  our  knowledge  of  the 
botany  of  Somaliland,  the  writer  describes  in  detail  the  various  provinces  into 
which  the  area  may  be  subdivided  from  the  point  of  ?iew  of  vegetation,  enume- 
nting  the  principal  forms  characteristic  of  each.  It  will  be  sufiGicient  here  to  note 
briefly  the  general  conclusions  arrived  at  as  to  the  history  and  relations  of  Somali- 
land  flora.  As  already  suggested  in  Prof.  £ngler*s  '  Hochgebirgsflora  des  tropisohen 
Afirika,'  the  flora  of  the  northerji  highlands  of  Somaliland  shows  some  relationship 
with  that  of  Abyssinia,  but,  as  a  whole,  a  broad  distinction  must  be  drawn  between 
the  Somaliland  flora  on  the  one  hand  and  that  of  Abyssinia  and  the  Qalla  high- 
laadf,  which  are  themselves  closely  related,  on  the  other.  The  almost  unbroken 
hand  of  high  ground  which  runs  through  East  Africa  has  exercised  a  marked  effect 
in  LBolating  the  Somaliland  flora,  from  which  numbers  of  families  and  species  well 
'^P'fiiented  in  other  parts  of  East  Africa  are  entirely  wanting,  in  spite  of  the 
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resemblance  of  climate,  soil,  aod  the  general  cbaracter  of  the  plant  formation*. 
These  roissiag  forms  include  some  typical  step jw- plants,  such  as  SorassM  xlhiopiira, 
Batyrotpenii^m  Parhn  (yar.  Nilulieum).  Ailtinsoiiia  digilata,  etc.  Evan  the 
northern  uplands  show  many  such  nagativo  charastoristicB,  Among  thi  positive 
chardcters  Prof.  Engler  notes  (in  addition  to  the  extraordinary  ahundano:  of  certain 
■ptciea  of  succulent  p\a.nte— Commiphora  and  BosiceUia)  the  pravaienCJ  of  low 
iteppe  bush,  with  an  intermixture  of  ix  )lated  ttll  trees ;  the  abundance  of  thornl 
and  woody  shoots ;  and,  in  the  driest  pu-ts,  the  formalioa  of  short  cylindrical  at 
conical  stems  sending  out  thin  branches.  In  these  respects  the  flora  ahowe  • 
general  resemblance  W  that  of  Dimara-land,  though  distioguisheii  from  this  by 
a  difference  of  spjcies.  A  further  important  element  is  that  of  forms  belonging 
to  the  Eistem  Mediterranean  flora,  which  Prof.  Gngler 'rogtrds  aa  introduced  by 
the  agency  of  the  wind  aud  animils,  not  as  surYirals  of  a  more  extended  fiora  of 
this  character ;  the  increaaing  area  occupied  by  steppes  faroiiriag  the  establish- 
ment of  new  species,  A  different  explanation  must,  howerer,  be  given  for  the 
occurrence  of  Kisecniu,  the  sole  representative  of  the  order  Loataax,  which  is  ao 
widely  distributed  in  Amenm.  Its  dispersion  must  have  been  a  gradual  one,  aod 
wems  to  have  atartel  from  Damara-limd,  whither  it  may  have  made  its  nay  in 
the  past  from  an  oU  land-mass  lying  betneen  America  and  Africa.  Tbe  case  of 
Kissenia  is  one  of  the  mauy  ingtanccs  brought  to  light  within  recent  years  of  the 
occurrence  in  Africa  (as  in  Asia)  of  isolated  forms  bearing  a  close  relationship  (0 
American  typos. 

NftTigability  of  Upper  Branches  of  the  Congo.— A  careful  examinaiioikl 

of  the  courses  of  the  lower  Lualaba  and  Lu6ra  rivers,  with  a  view  to  test  tbdf 
navigability,  v&s  made  Isst  year  by  a  Belgian  officer,  Lieul.  Lattee,  and  the  results 
were  outlined  in  the  Mouvemenl  Q^nji-ajiMque  for  April  10  and  17  last  (with 
sketch-map).  They  show  that  the  Lualaba  is  navigable  by  steamer  between 
9°  10'  and  5°  20'  S„  although  at  high  waler  eome  difBcuItios  occur  at  the  point 
where  the  stream  makes  its  exit  from  Like  Kisale.  M.  Liltes  gives  a  detailed 
account  of  the  width,  depth,  rale  of  current,  nature  of  the  banks,  and  general 
aspect  of  the  stream  throughout  the  eeciiou  examined,  and  describes  especiatlj 
tbe  regime  of  the  river  in  its  passage  through  the  series  of  lakes  and  backwatera 
characteristic  of  a  considerable  part  of  its  course,  which  serve  to  regularize  tbe  B( 
and  retard  both  the  rice  and  fall  of  its  waters.  Lake  Kisale  becomes,  in  the  rain] 
aensoD,  an  enormous  maroh  without  definite  limits,  extending  from  the  Lualaba  ttt 
the  LuQta.  The  floating  island?,  formed  of  |iapyruB  and  other  vegetation,  are  ■ 
fuatare  of  the  like,  as  has  been  known  since  Cameron's  time.  The  open  water  has 
a  depth  of  5  to  '  feet,  aod  tbe  lake  may  be  considered  navigable  throughout  tlw 
year  to  steamers  drawing  3  feet  and  less.  The  lower  Lufira  ia  not  navigabli 
steamers  when  the  water  is  lowest,  i.e.  during  September,  October,  and  the 
part  of  November. 

Areas  of  AMoan  Territories. — ^In  the  latest  issue  of  that  useful  publicati 

•  Die  Bovblkerung  der  Erde  *  {Pet.  Mitt.,  Ergjinab.  146),  Prof.  Supan  gives  the 
of  a  recalculation  of  the  areas  of  the  jioljtical  divisions  of  Africa  as  dehmited  by 
interoalional  agreements  of  the  last  dozen  years.  In  certain  cases  the  bount 
are  still  somewhat  indeflnito  or  existing  maps  defective,  so  that  the  figures 
provisional  only,  bui  in  vieir  of  the  wide  discrepancies  in  current  estimates  of 
areas  it  may  be  of  interest  to  give  the  figures,  converted  from  square  kilometrea 
square  miles.  Owing  lo  the  uncertainty  as  regards  the  boundary  between  Bril 
East  Africa  and  Abyssinia,  I'rof  Supan  has  refrained  from  giving  figures  for  tbi 
(except  for  certain  ]xirtiuns  of  the  former),  so  that  he  makes  no  estimate 
total  area  occupied  by  tbe  podscBsiona  of  the  several  powers.    In  the  table 
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this  is  done  by  suppoaiog  tho  missing  boundary  1o  run  in  a  generally  east-sou th-eaat 
direction,  from  the  southern  termioBtion  of  the  fixed  frontier,  to'  Che  Jub  above 
Berliera,  and  estimating  the  areis  of  the  two  territories  oo  this  basis.  Prof, 
Sopaii,  on  the  other  hand,  has  preferred  to  group  the  various  territories  into  the 
three  main  divigiona  of  North-Bist,  North-Woat,  and  South  Africa  (the  last 
iDcludiog  the  whole  area  south  of  the  northern  frontiers  of  the  Congo  State  and 
Qerman  East  Africa).  These,  tlie  author  points  out,  are  completely  divided  oS  by 
defioittly  fixed  frontiers,*  and  the  Srst  two  are  of  some  political  im]iorlaQce 
iuumuch  as  the  north-east  t;roup  is  mainly  under  British  inSuence,  the  north-west 
under  that  of  France,     The  soulliern  diviaion  is  more  compoaile  ia  character.     But 

these  di>isioDSCorres|X}Qd  to  no  natural  regions  of  the  continent,  no  great  ioterest 
Kttacfaes  to  an  estimate  of  their  respectiva  areas.  .  For  the  area  of  the  wiiole 
ouolinont  Prof.  Snpan  has  adhered  Co  the  figure  obtained  liy  Trognitz  and  given  in 

earlier  issue  of  ths  same  publication.  In  tlie  folloiving  table  the  territories 
definitely  under  British  rule  are  groupeii  together  first,  and  those  under  British 
influence  (Egypt,  the  Sudan,  and  the  Libyan  desert)  are  added  nubsequently.  The 
figures  are  in  moat  cases  given  to  the  nearest  even  too,  and  those  not  given  by 
Pnif.  Supnn  are  iu  brackels. 


Sqiion  niJlci. 

British  Somalilaud            

.          ...           M,77U 

Sokotra        

.         ...             I.3UU 

British  East  Africa  Pro  lee  ta  rate- 

fa)  Adminiattred  by  Great  Uritain    ... 

13U,I1UU 

(6)  Sphere  of  Influence            

...      OMO.fOO) 

Uganda  Pr.jtectomte          

aSfiV) 

yss 

Gambia        

.        ...           3.700 

Sierra  Leone 

.         ...         26,88)1 

Gold  Coast 

78,48" 

Nigeria  (wilbLagOi)        

.        ...       360,540 

South  Africa            

,..     1.18S,HO0 

F*»t  ACriwin  iBbnds         

IH!5 

M'eaC  Africun  Islimds        

.        ...              125 

Total  British 

...   (2.128,375) 

EgJpt          

...       247,550 

Anglo-Egyptian  Sudan 

.        ...       7S4,7im 

Libyan  Desert       

...       5I5.B.T0 

Total  under  British  i.iflucnot 

{3,G71,175 

Frenth  Somali  Couaf.        

8,10*1 

Tunis           

64,560 

Algeria        

.        ...       ;i43,180 

French  Sahara       

...     1,942,420 

Pfoneh  West  Africa          

...       669,940 

Frenoh  Congo        

.        ..,       679,130 

Uadagascnr,  etc 

...       229,820 

Total  French 

3.937.450 

W  unocrtuioty  seems,  however,  to  remain  ns  to  the  cxaoC  direction  of  thu 
lino  between  the  French  Sahuru  and   the  Libyan  desert,  which  ia  shown 

Frot  Bupon  iu  his  map  ns  tunniog  coiiatdprably  U<  the  east  of  south-east,  tho 

MtiMt  mentioned  in  thu  Auglo-Frcuoh  declaration 
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Square  miles. 

38,620 

190,870 

364,970 

817,540 

907,000 

13,070 

2,700 

360 

489,790 

293,480 

79:^,400 

42,420 

146,530 

188,950 

•  ■  • 

918,810 

•  •  • 

84,950 

•  •  • 

405,270 

•  •  • 

175,830 

•  •  • 

36,800 

Togo 

Kamerun 

German  East  Africa 

German  South-Wedt  Africa 

Total  German... 

Portuguese  Guinea  

Azores,  Madeira,  Capo  Verdos    ... 

Sao  Thome,  rrincii)e 

Angola 

Mozambique 

Total  Portugnese 

liriiroa         ...        •••        •••        ... 

Italian  Somaliland  

Total  Italian   ... 

Congo  State  

Spanish  West  Africa  and  Islands 
X  ripoii         •«•        ...        ...        •*. 

Morocco       ...        ...        ... 

Xj\  oer  la         ...        •..         ...        ... 

Abyssinia  and  dependencies        370,000 

Lakes  Chad,  Tanganyika,  Nyasa  _       33,740 

Grand  toUl     (11,532,370) 

The  total  thus  obtained  for  all  Afiica  exceeds  that  of  Pro'.  Supan  (11,498,670 
square  miles)  by  some  33,(XX)  square  miles ;  the  reason  being  that  the  eetimates 
made  above  of  the  areas  of  British  East  Africa  and  Abyssinia  exceed  by  this  amoant 
the  area  left  for  these  in  Prof.  Supan's  table,  which  certainly  seems  too  small.  Bat 
as  his  total  for  the  continent  is  derived  from  an  independent  calculation,  it  is 
probable  that  the  higher  total  should  be  reduced  by  a  curtailment  of  the  amounts 
given  for  some  of  the  separate  items.  The  estimate  of  the  population  of  many  of 
the  territories  is  of  course  very  rough,  and  the  individual  figures  need  not  be 
rei)roduced  here.  The  grand  total  obtained  is  140,700,000  (or  somewhat  less  than 
some  recent  estimates),  which  gives  an  average  of  5  to  the  square  kilometre,  or  13 
to  the  square  mile. 

The  Swiss  and  African  Exploration.— ^The  part  played  by  the  Swiss  in 
opening  up  Africa  to  geography  and  European  culture  is  the  subject  of  a  recent 
publication  of  the  Natural  Science  Society  in  Zurich.  Switzerland  has  planted  no 
colonies  and  established  no  protectorates  as  memorials  and  rewards  of  Swiss  explora- 
tion. Stalwart  henchmen  as  the  Swiss  have  proved  themselves  in  fighting  the 
battles  of  other  nations,  Swiss  travellers,  too,  have  been  content  to  execute  the 
commissions,  and  attach  themselves  to  tbs  expeditions  of  other  powers.  These 
have,  as  observed  by  the  author  of  this  publication,  appropriated  the  honour  as  well 
as  profit  of  Swiss  capacity  for  hard  work.  Dr.  Hans  Schinz,  who  has  himself  done 
80  much  for  the  botiny  and  zoology  of  South-West  Africa,  has  therefore  by  this 
publication  discharged  a  patriotic  Eervice,  although  the  ground  covered  is  not 
altogether  virgin  soil,  having  bean  already  in  part  broken  by  a  lecture  delivered 
in  1883  by  Gh.  Faure  in  Ziirich,  entitled  "  Notice  sur  la  part  des  Swisses 
dans  TExploration  et  la  Civilisation  de  l*Afrique."  The  general  reader  will  be 
surprised  to  find  ho;^  many  Swiss  have  taken  part  in  African  exploration,  and 
how  considerable  the  sum  total  of  their  several  parts  amounts  to.  The  map  at 
the  end  sho^s  in  red  colour  five  dififerent  areas  of  Africa  which  are  the  immediate 
conquest  of  Swiss  explorers.    And,  outside  these  more  immediate  domains,  African 
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Eu  CRUeo  to  thank  Swiss  pcrseTeiance  and  dough  tineas.  Including 
some  sixty  Swiss  Africaa  traTellars,  uot  all  of  tbem,  however, 
uuiiicB  ui  onilzerlaod,  though  all  at  least  virtually  SwisB,  ])us  in  review — and, 
in  consideration  of  the  early  daalb  that  overlook  bo  maay  of  them,  not  without 
a  carlain  sir  of  pathoB — in  Dr.  Scbinz's  pages.  Each  of  them  is  briefly 
chftiHcterized  by  a  summary  en\imeration  of  bb  gc^grsphical  acbievements,  and 
a  loDger  or  shorter  sketch  of  his  life.  Among  the  more  notable  names  ara 
UurckbardI,  wbo  in  1TS8  received  his  first  commission  from  the  British  African 
Asaociatioo,  and  opened  up  the  Nile  valley  as  far  aa  Shendi :  ho  bequeathed  1150 
volumes  of  Oriental  mannacript  to  Cambridge  Univeisity ;  Munzioger  (1B32-T5), 
the  first  to  make  known  the  geography,  ethnology,  and  languages  of  targe  tracts 
of  Abyssinia ;  Gobat,  Waldmeier,  and  Ilg,  inseparably  associated  with  the  kingdom 
vf  Hcnelek,  which  is  claimed  as  an  African  Switzerland ;  Keller,  who  did  important 
work  in  Somaliiand,  but  in  the  field  of  natural  science  rather  than  of  geography 
proper;  Kaiser,  whose  work  furnia  a  neceasary  supplement  to  Dr.  Scbollcr's 
achievements  in  Equatorial  East  Africa ;  aud  (ta  go  back  to  earlier  times)  liraun 

I(15bO-1668),  whose  book  on  the  region  about  Kamerun  was  published  at  Basel  in 
1624,  and  who,  though  claimed  by  Georg  Heuning  as  tho  "  first  German  scientific 
tnToller  in  Africa,"  was  a  native  of  Basel. 
AKZBICA. 
The  Kont  Feld  Obelisk-— Various  suggeslious  cuiitiuuD  lo  be  made  for  the 
purpose  of  accouollug  fur  the  nousual  plicaomcnoD  observed  in  the  case  of  Mont 
Veii,  where  a  column  of  lava,  estimated  as  having  had  from  first  to  last  a  total 
keigbt  of  3000  feet,  baa  been  eitrudei  in  a.  solid  form.  On  the  one  hand,  the 
suggestion  was  made  some  time  ago  by  Dr.  Lane,  and  lately  repealed  unconseiously 
by  Prof,  0.  K.  Gilbert  (Science,  June  17, 1904),  that  the  rapid  cooling  and  solidifica- 
tttm  of  the  molten  msgma  is  occasioned  by  the  loss  of  heat  resulUng  from  the 
escape  of  the  eontained  ga^es,  which,  in  passing  from  a  state  of  absorption  to  the 
free  condition,  become  greatly  expanded,  thus  consuming  the  energy  furnished  by 
the  heat  of  the  megma.  For  the  production  of  the  VeU  spine  or  obelisk,  what 
would  be  needed  would  be  the  arrest  of  the  exclusion  and  expansion  of  the  gas  at 
(he  precise  stage  necessary  for  the  solidification  of  the  magma,  the  stage  in  which  the 
aolid  matter  is  blown  into  fragments  being  thus  not  reached.  On  the  other  hand, 
tho  view  is  held  by  Prof.  Heilprin  (Science,  May  20,  1904),  "  that  the  tower  wm 
merely  the  ancient  core  of  the  volcsno  that  had  bseo  looacnod  from  its  moorings 
and  lifted  bodily  outward  by  the  force  of  the  volcano's  activity."  Such  a  pheno- 
menon, Prof.  Heilprin  points  out,  is  not  entirety  unknown,  for  the  structimss 
observed  by  Abich  in  tho  Pnlandukim  volcano  in  Transcaucasia,  and  by  Scrope  in 
the  Puy  CbopiiiB  of  Auvergne,  seem  to  have  been  due  to  a  similar  uplift. 

British  Aanexatioa  in  the  West  Indies.— On  August  15  last  it  was 
announced  that  Aves  island — a  small  low  island  rising  from  ocean  depths  in 
about  13"  38'  N.,  G^i"  3G'  W.— had  been  annexed  to  the  British  Empire  by  H.M.S. 
3W&Hne.  The  island  is  rarely  vidited  and  but  little  known,  but  some  details 
respecting  It  were  given  by  Admiral  de  Horsey  and  another  correspondent  in  the 
Timei  of  August  16.  It  rises  only  about  12  to  14  feet  above  the  sea,  and  is  not 
botioeable  even  by  day  until  closely  approached,  bo  that  it  forms  a  considerable 
iiaDger  to  navigation.  Its  total  length  is  only  about  J  of  a  mile.  In  1857  a  dls- 
X>tite  aroae  between  Great  Britain  and  Venezuela  as  to  the  ownership  of  the  island, 
'which  contuned  guano  deposits  of  some  value,  though  of  small  extent.  They  seem, 
iiowever,  to  have  been  largely  removed  by  American  vessels.  There  is  an 
Anchorage  in  li  fathoms  on  the  aoath-weat  side,  but  a  heavy  cross-swell  sets  in  from 
_  both  ends.     The  reason  for  the  aiinexatioo  has  not  yet  transpired. 
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HarcOB  Island,  North  Pacific— This  ielaEil,  one  of  the  minute  poiata 
land  in  the  wide  cspinso  of  the  North  Pacifit^,  the  exact  poaition  and  even  lb 
separate  existence  of  which  baa  tiil  lately  been  matter  of  some  nocertaiat?,  ha. 
withm  the  past  few  years  come  into  notice  owing  to  the  enterpiise  of  an  AmericaE 
gUADO  company,  and  the  question  of  owcerahip  raised  between  Japan  and  th< 
United  States  as  a  result  of  the  company's  ogieraticn?,  and  dnally  decided  in  favoai 
of  the  lutter.  Id  1902,  on  the  occasion  of  n  voyage  to  the  ialand  by  one  of  thi 
cumpany'd  ahips,  the  offer  waa  made  to  the  Trustees  of  the  Bishop  Muscatn, 
Honolulu,  to  send  a  scientifio  observer  to  investigate  the  geoli^y,  zoology, 
botany  of  this  hitbcrlo  uneiplored  spot,  and,  this  being  accepted,  Mr.  W.  A.  I 
paid  a  visit  to  tbo  island,  scientific  data  regarding  which  were  thus  fur  (be 
time  obtained.  They  are  published  in  the  Oceasioual  Papers  of  the  Uuhdcd, 
vol,  ii.  No.  1  (1903).  Owing  to  unforeseen  complicatiooa,  the  slay  at  the  island 
was  much  shorter  than  had  been  planned,  but  the  week  spent  in  its  esamioation 
permitted  a  general  idea  lu  be  gained  of  its  geographical  history  and  surfaM 
features.  Tbo  contra  of  the  island  lies  in  24°  14'  N.,  154°  B.,  the  nearest  Ameriaui 
soil  being  Guam,  some  1000  miles  distant  lo  the  south-west.  Obscurity  seetns  to 
prevail  regarding  the  first  discovery  and  naming  of  the  island,  and  it  has  frc^iuentlf 
been  confused  with  other  reported  locks  or  islets  in  this  part  of  the  I'aciBc,  tboi 
its  position  was  ascertained  during  the  voyage  of  the  Ttucarora  in  1874. 
still  uncertain  what  other  piiints  of  land  exist  in  its  neighbourhood,  and  from 
flight  of  birds,  Mr.  Bryan  was  l«d  to  believe  that  an  island  will  be  f(>und  EOnu 
50  to  TQ  miles  lo  tbe  north-east  of  Marcus.  The  island  is  roughly  triangular  in 
shape,  its  longest  aide  measuring  less  than  2  mile?.  The  highest  points  occur  near 
the  angles,  the  elevation  reaching  its  maximum  of  T5  feet  near  the  north  end. 
Tbe  reef  is  of  the  usual  frinn:ing  type,  and  though  its  outer  face  is  jagged  and 
broken,  there  seem  to  be  only  two  distinct  passages  through  it.  Outside  a  bottom 
of  soUd  rock  waa  foand  on  all  sides  at  a  depth  of  8  to  14  fathoms  within  a  few 
hundred  yards  of  land.  The  coasts  are  formed  of  coral  smd  and  shingli 
huge  blocks  of  coral  rock  in  jtarta  at  a  considerable  elevation  above  the  » 
very  compact  old  beach  conglomerate  waa  also  observed.  The  surface  c 
in  part  of  similar  materials,  in  part  of  sand  more  or  less  mixed  with  huraoa^ 
and  is  generally  thickly  wooded.  There  are  several  small  depreasioaa,  whioh  »rG 
evidently  remains  of  an  original  lagoon,  round  which  the  island  has  been  built 
aii.  That  It  i^  an  ancient  atoll  since  elevated  above  the  sea  is  indicated  also  by 
a  striking  series  of  steps  or  bench-like  beaches  on  the  eastern  side ;  by  the  elevated. 
tables  of  coral  rook  exposed;  and  by  the  huge  blocks  of  coral  look  scattered 
the  surface.  The  island  has  been  built  up  also  by  the  action  of  storme.  Bount' 
in  an  east-and-west  direction  show  that  tbe  island  may  be  regarded 
of  an  elevation  of  the  ocean's  floor,  due  probnbly  to  volcanic  disturbances, 
which  the  reef-building  corals  have  found  a  lodgment.  It  was  hoped  that  an 
examination  of  the  birds  might  bring  out  some  interesting  distributional  features, 
but  this  was  not  the  case.  Certain  sea  and  shore  birds  were  abundant,  bat  anj^ 
terrestrial  or  arboreal  birds  that  might  have  been  accidentally  introduced  wi 
have  perished  for  want  of  suitable  food.  The  present  political  relaUon  with 
American  Continent  is  matched  by  a  similar  natural  relation,  shown  by 
presence  of  a  great  log,  squared  at  the  ends,  which  must  have 
by  currents  from  its  orlgiaal  home  at  Fuget  sound. 
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I  POL&S  BSeiOKB. 

'         The  National  Antarctic  Expedition.~lJcili  the  Diitofci-y  and  the  Murnimj 

luucbed  at  Ibe  Falkland  islnads  \a  tbo  latter  part  of  July,  and  may  be  exiiected 
to  nrrivo  in  England  about  the  BOcond  week  of  September,  Tne  Terra  Noca  has 
arrived  in  England. 

Configuration  of  the  North  Polar  Area-— A  leadeocy  bas  lawly  made 

itself  felt  in  Eonie  quarterH  to  iiueation  the  validitf  of  the  concluaion,  formed  as  a 

result  of   Nansen's  voyage,  that   the  north  polar  area  la  occupied    throughout — 

_  beyond  the  limits  of  tbe  land  gurfaceB  ao  far  known— by  an  ocean  of  considerable 

BEdepth.     In  cummeoting  on  the  resultc  of  Peary's  lateat  expedition,  Prof.  Heilprin 

^Hiu  eipreswd  the  view  that  it  ia  at  leaat  premature  to  conclude  tbat  no  [nrtber 

^rland-m  udes  ciiat  in  the  ocean  north  of  Qrcenlaud,  and  that  certain  facts  aeem 

tsther  to  point  in  an  oppoaito  direction.     A  similar  view  of  tbe  iKjssiblu  eilstence 

of  a  large  area  of  Ud<1  in  tbe  unexplored  arctic  region  has  been  expressed  by 

Mr.  It.  A.  Harris,  of  the  U.S.  Cjost  and  Geodetic  Survey,  who  bases  his  coDclusiODs 

principally  on  the  currents  and  tides  of  the  Arctic  seas.    From  tbe  neigbbour- 

'  of  Bering  strait  to  tbnt  of  Greenland  two  main  currents  are  kuowu  to  flow 

<the  Arctic  ocean,  the  one  passing  north  of  Alaska  in  an  easterly  direction 

□□  through  the  Arctic  archipelago  t}  Dnis  and  Hudson  straits;  the  other 

BtBTtiog  sort  b- west  wards  (as  shown  by  tbe  drift  of  tbe  JmnncUt)  to  the  nvighbuur- 

hood  of  Bennett  island,  there  bending  to  the  right  along  the  line  of  the  Fram's 

tnck,  and  BTentaally  passing  intu  tbe  Greealand  sea.     That  the  JcanndU  did  not 

take  a  direct  northerly  route  ia  held  lo  ixiiut  to  the  sxlstenco  of  land  in  that 

^d!rectLJn,  possibly  forming  a  strait  in  the  oelghbourbood  of  Bennett  island,  which 
would  acconnt  for  tlie  increased  rate  of  the  current  iu  this  locality.  Again,  that 
Utid  probably  extends  to  the  north  of  Iteaufort  sea  (north  of  the  Mackenzie  mouth) 
!■  held  to  be  indiiiated  by  the  great  age  of  the  ice  In  this  sea,  which  would  Beem  to 
have  no  broad  outlet  enabling  the  ice  to  escape  as  it  doea  north  of  Siberia.  The 
fnct«  so  far  known  in  respect  of  tbe  tides  point  in  the  same  direction.  Off  Point 
Barrow  tbe  flood  comes  from  the  west,  and  the  semi-diurnal  range,  which  averages 
only  Q-i  foot,  is  very  much  less  than  that  observed  at  Bennett  island  (2  feet).  If 
there  were  uo  land  in  the  neighbourhood  of  the  pole,  tbo  tide,  which  comes  almost 
oniirely  from  the  Atlantic  through  tbe  Greenland  sea,  would  reach  the  one  point 
as  easily  as  the  other,  auJ  there  would  be  no  reason  for  this  discrepancy.  In  tbe 
Arctic  archipelago,  too,  Ibero  are  indications  that  the  access  of  tbo  tide  from  the 
north  is  not  altogether  unrestricted.  Mr.  Harris  gives  a  sketch-map  showing 
the  outline  of  the  northern  land  as  be  supposes  it  lo  exist.  It  is  placed  mainly  on 
the  American  side  of  the  pole,  and  its  area  approaches  that  of  Greenland,  two  of  ita 
sides  being  roughly  parallel  to  Ihe  drift  of  the  Fraui  and  JeanuclU  respectively, 
while  a  southward  prolongation  is  supposed  to  closely  approach  Banks  Land,  thus 
accounting  for  the  failure  of  tbe  ice  in  the  Beaufort  sea  to  find  an  egress  eastwards, 
The  paper  concludes  with  a  reference  to  surmises  that  have  been  made  by  voyagers 
of  the  exialenoe  of  land  in  the  unknown  northern  area,  and  to  tbe  report  of  tbe 
eighting  of  land  north  of  Alaska  by  Captnln  Keenau  in  tbe  seventies. 

loe  is  the  Arotio  Boaa  in  1903-— The  annual  of  the  Diinisb  M<;teorological 
Institute  for  V-)Q'i  gives  charts  showing  the  ttate  of  the  ice  in  the  Arctic  seas 
throughout  tbe  months  from  Aj)ril  to  August  inclusive,  1903,  Tbe  data  concern 
chieHy  tbe  seas  to  the  north  of  Kurope,  round  tbe  coast  of  Greenland  and  the 
nortb'east  coasts  of  North  America,  and  the  Bering  straits.  The  report,  in  sum- 
mary, shows  a  normal  drift  of  polar  ice  Into  tbe  temperate  seas,  but  an  unusual 
Dutubsr  of  icel>crgs  carried  by  ihu  Labrador  current.  In  Barents  sea  only  the 
waters  round  Bear  island  were  free  of  ice  throughout  the  summer.     The  passage 
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Dorth  of  Novaya  Zemlya  and  the  apjnroach  to  Franz  Josef  Land  and  north-east 
Spitzhergen  were  hlocked  most  of  the  summer.  To  the  end  of  August  polar  ice 
was  met  between  South  cape  and  Home  sound.  During  the  last  days  of  August 
sailing  vessels  had  no  difficulty  in  navigatiog  north  of  Seven  islands,  and  thence 
all  along  the  north-west  and  west  coast  of  Spitzbergen  there  was  open  water 
throughout  September.  Along  the  east  coast  of  Greenland  the  winter  ioe  lay 
unbroken  during  the  first  half  of  August.  The  coasts  of  Iceland  were  free  of  ioe 
throughout  the  year,  save  only  for  a  short  period  in  April  and  June  in  Skagaatraad 
bay.  Throughout  the  spring  and  summer  of  1903  there  was  a  heavier  drift  of  ice- 
bergs than  had  been  known  for  years  before  along  the  coasts  of  Labrador  and  New- 
foundland, and  as  late  as  November  an  iceberg  was  seen  at  Newfoundland  bank. 
An  isolated  floe  was  observed  in  August  at  37|°  N.  and  71^^  W.  Li  Hudson  strait 
icebergs  were  rather  numerous,  and  floes  somewhat  more  numerous  than  usual  till 
the  beginning  of  August.  In  Bering  sea  the  eastern  and  the  western  passages 
both  became  available  in  the  beginniDg  of  June,  the  strait  being  reached  by  both 
routes  about  June  20.  The  northward  drift  of  ice  in  the  strait  ceased  in  the  first 
half  of  July. 

OEVESAL. 

The  Population  of  the  Earth.— In  the  latest  issue  of  *'  Die  Bevolkerung  der 
Erde  *'  (Pet.  Mitt,  Erganzungsheft  146)  Prof.  Supan  completes  his  survey  of  the 
population  of  the  world  about  the  beginniDg  of  the  twentieth  century  by  sum- 
marizing the  results  of  recent  censuses  in  Europe  and  Australia,  afterwards  giving 
a  general  table  showing  his  estimate  of  the  population  of  each  of  the  continents, 
and  of  the  aggregate  for  the  whole  world.    The  results  are  as  follows :— > 


Koropo     

Africa       

Australia  and  Polynosia 

North  America 

South  America 

Polar  Lands        


rv 


Total 


Total  populAtion, 


392,264,000 

819,556,000 

140,700,000 

6,483,000 

105,714,000 

38,482.000 

91,000 

1,503,300,000 


Persq, 
mile. 


104 
4(;-6 
13 

2 
13 

5 
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CORRESPONDENCE. 

ayan  Nomenclature. 


Some  months  ago  I  was  able  to  report  to  your  readers  that  His  Excellency  the 
Viceroy  of  Indis,  acting  on  a  suggestion  I  had  ventured,  had  succeeded  in  obtaining 
permission  from  the  Nepalese  Goyemment  for  an  English  survey  officer  to  pro- 
ceed to  Katmandu  in  order  to  identify  the  peaks  visible  from  the  heights  in  the 
neighbourhood  of  that  city,  and,  further,  to  ascertain  what  names,  if  any,  were 
given  to  them  respectively  by  the  natives  of  Central  Nepal.  The  particular  objects 
of  this  ituinlrv-  -        feA  dliooTer  whether  (1)  Peak  XY.  of  the  Survey,  the  highest 
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1  mouDtdo  in  the  world,  wns  viKible  from  this  quarter;  (2)  if  viiible, 
Hwbetber  it  bad  been  accurately  identitied  by  the  German  traveUore  Br.  Scblagint- 
Bmjt  and  Dr.  Itoeclc ;  and  (3)  to  what  Btimmit  or  Buniniiti,  if  any,  the  nftms 
H'S>uri«aDkar  was  Itically  attached, 

V       For  the  pant  cuntroverBy  on  these  natters  I  must  refer  your  resdeni  to  the  lilt 
"  below.' 

The  resalta  of  the  present  inquiry  have  been  as  foUowf.t    Teak  XV.  has  been 

■uccaesrully  ideotiPied  and  meaBnred  by  Captain  Wood  from  two  heights  near 

KalmandD.     The  late  Surveyor- General,  General  Walker,  and  Colonel  Waildell 

were  therefore  in  error  in  maiotainiog  that  from  this  quarter  it  was  not  visible. 

The  peak  was  seen,  as  I  b&d  predicted  it  would  be,  as  a   comparatively  incon- 

ipicuoUE  object  over   a  gap  in  ihe  nearer  tnounlaini.}     The  inquiry  has  further 

^proved  that  both  H,  SchUgintweit  and  Dr.  6i>eck  were  wrong  in  their  idenlilioa- 

^Ucm  of  it.     (Schlagintweit's  XV.  ia  really  XX.,  Boeck'g  is  XXIV.,  of  the  Survey.) 

Hk  waa  wrong,  therefore,  in  aurmiBing  that  Boeck'a  XV.  might  be  identi6ed  with 

^pEVIIf.,  nud  in  the  consequent  suggestion  I  made  with  respect  to  the  position  of 

Peak  XV.  in  the  panorama. 

With  regard  to  nomenclature,  I  must  quote  Captain  Wood  textually.  "  As 
r^ards  the  namiug  of  the  various  peak.i,  I  cnald  discover  nothing.  The  nnroe 
Gaurieankar  appears  to  be  one  given  (by  the  nohlca  at  Katmandu  only)  lo  the  two 
highest  peaks  of  the  group  which  is  the  only  conspicnoua  one  seen  frum  the  eity 
(the  one  marked  ns  Gaurisankar  on  Schlagintweit's  panorama  is  Peak  XX.),  and 
I  very  much  doubt  if  they  could  recognize  it  if  seen  from  a  slightly  diCTerent  point 
of  view.  At  least  the  officer  flia  Excellency  Maharaja  Chandra  Sharasher  sent  np 
to  Kaiilia  to  point  out  thia  peak  to  me  failed  to  recognize  it,  and  said  it  was  not  visible 
from  there ;  and  even  after  I  had  pointed  out  the  peak  to  him,  he  said  it  was  not 
OanrisaDhar,  but  n  peak  something  like  it.  Every  iower-class  na(ive  of  the  valley 
I  asked  did  not  know  the  peak  by  that  or  any  other  name,  nor  did  they  appear  to 
give  names  to  any  of  the  snows  at  all.  At  Eaulia  and  at  Mahadco  Pokra  I  had  several 
— alx)ut  ten  in  all — ^hillmen  brought  to  me  who  were  supposed  to  know  the  names  of 
the  hill*,  and  every  one,  without  esception.  gave  different  names  to  the  same  ])cak«, 
»nd  none  called  the  peak  known  in  the  valley  as  Oauriaankar  by  that  name. 
Very  nearly  every  other  poak  visible  was  pointed  out  as  Gaurisankar  when  anked  ; 
but  with  the  exception  of  two  men,  both  at  Knulla,  nono  gave  the  name  Gauri- 
sankar to  any  peak  until  they  were  asked  which  was  Gaurisankar.  My  method 
of  questioning  was  to  lay  a  straight  stick  on  the  plane-table,  and  tell  them  to 
point  it  in  succession  to  the  hills  whose  names  they  knew.  At  first  I  took  down 
names  they  gave ;  but  ss  each  gave  a  different  one,  I  did  not  think  any  reliance 

*  Alpme  Jourual,  vol.  lii.  p.  4^8;  voL  iii.  pp.  .HS.  317;  vol.  isil.  p.  56. 
Pttieetdiiigi  of  B.IJ.8.  (N.S.),  vol  viii.  pp.  88, 177. 257;  siii.  p.  lOB. 
Qtogmpliieiil  Jtnimal,  vol.  xiii.  p.  294 ;  iiili.  p.  69, 

i'demunni  Mitlettungm,  vol,  xixiv.  pt,  2 :  nil.  slvii.  pt.  I,  pt.  12 :  vol.  xlviii.  pt,  1. 
'  A  Few  Lines  oa  Mount  Everest,'    By  CoIodoI  E.  C.  B  Tanner.    Calcutta :  ISUT). 
■  Bonnd  Kungcbenjunga,"  p.  190,  and  Appendii,    By  Duug-las  W.  Froihfleld. 
'Among  the  Himalayas,'  by  L.  A.  Waddell,  p.  :^5, 
'Dnrch  Indien  in  Versehlosaeneo  Land  Nepal,'  Dr.  E.  Boeck,  p.  314, 
t  'Beport  on  tha  Identification  and  Nomenclature  of  the  Himalayan    Peaks  as 
Ben  from  Katmandu,  Nepal,'      By  Captain  H.  Woud,  r.k.     With  Pri'faoe  by  Culonol 
"t  O.  Gore,  CBi.,  B.B.    Cukutla:  11-04.    3i. 

t  Oeagraphical  Jmiraat,  vol,  jiiii.  p,  &' ;  "  It  will  probably  be  ftmn J  that  the  great 
ekb,  if  visible  ut  all.  ia  far  from  conspieumis,  and  inly  renignizable — like  the 
VTinsteraarhom  from  Grindelwald "— I  had  hotter  hav  written  from  Milan— "to 
■  llwar  will  know  where  lo  look  tor  il." 
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could  be  put  in  them,  and  discontinued  doing  so.  The  two  men  mentioned  aboYC 
gave  the  name  Gaurisankar,  one  to  Peak  XXIV.  and  the  other  to  Peak  XXVIII. 
Peak  XXIV.  is  undoubtedly  the  one  reproduced  in  the  March  Journal  of  the 
E.6.S.  of  1903  from  Dr.  Boeck^s  work,  and  identified  by  Mr.  Freshfield  aa 
Peak  XVIII." 

With  this  statement  before  my  eyes,  I  can  only  express  my  amazement  that 
the  late  Surveyor-General,  Colonel  Gore,  should  have  commented  on  it  in  the 
following  terms :  ^  The  whole  evidence  collected  by  Captain  Wood  is  quite  against 
the  theory  that  Gaurisankar  is  a  name  given  to  the  mountain  mass  of  which 
Peak  XX.,  which  is  the  prominent  point,  is  only  one  peak."  As  I  read  it»  what 
Captain  Wood's  evidence  proves  is  that  the  *' nobles  of  Katmandu"  call  the  snow 
summits  they  can  see  from  the  capital  indifferently  Gkiurisankar,  and  that  the  hill- 
men  are,  when  asked,  ready  to  give  that  name  to  any  peak  visible. 

Colonel  Gore  goes  on,  "There  now  remains  the  further  question  whethw 
Peak  XV.  (Everest)  can  be  called  a  peak  of  the  group  of  which  Peak  XX.  (Gauri- 
sankar) is  the  most  conspicuous  as  seen  from  Katmandu  or  its  neighbourhood.* 
« Everest,"  he  writes,  '*  which  with  Peak  XIIL  (Makalu)  forms  a  separate 
group,  stands  36  miles  to  the  east  of  Peak  XX.,  but  separated  from  it  by  the 
upper  end  of  the  Dudh  Kosi  valley.  The  two  groups  are  joined  by  a  ridge  running 
round  to  the  north,  over  which  the  road  passes  by  the  Pangu-a"  (la?)  "from  the 
Dudh  Kosi  valley  to  Dingri ;  but  to  call  these  groups  one  and  the  same  is  to  my 
mind  quite  untenable."  Captain  Wood  is,  on  this  point,  even  more  emphatic. 
"  Everest  .  .  .  standing  as  it  does  quite  apart  from  and  a  long  way  behind  the 
main  range,  to  call  it  a  peak  of  the  Gaurisankar  group  is  absurd." 

Colonel  Gore  has  omitted  to  state  that  the  so-called  "  road "  in  question  is  a 
glacier  pass  of  over  20,000  feet,  described  by  the  Pundit  who  crossed  it  as  one  of 
great  difficulty.  It  is,  therefore,  according  to  the  principles  used  hitherto  in  the 
definition  of  Alpine  groups,  no  proper  boundary  for  a  group.  Nor,  with  all  doe 
deference  to  Captain  Wood,  can  I  see  anything  absurd  in  giving  to  a  Himalayan 
group  an  extension  only  equal  to  that  of  the  Bernese  Oberland  from  the  Gemmi 
to  the  Grimsel. 

But  I  desire  to  be  perfectly  fair,  and  I  most  readily  admit  that  to  take  a  name 
which  is  often  loosely  applied,  but  which  when  specifically  applied  appears,  as  a 
rule,  to  be  given  to  a  knot,  or  one  of  a  knot,  of  summits  at  one  end  of  a  group,  and 
to  fjftsten  it  on  a  peak  36  miles  off  at  the  other  end  of  the  group,  seems  at  first  sight 
a  strong  proceeding.  StiU,  had  the  surveyors  done  this,  they  would  have  had  the 
precedent  of  the  early  map-makers  of  Savoy,  who,  until  nearer  approach  revealed 
the  name  of  Mont  Blanc,  were  content  to  use  the  generic  term  ^  la  montagne  mau- 
dite,*  which  was  often  affixed  by  the  Genevese  to  the  Buet,  for  all  the  snows  south 
and  north  of  the  Chamonix  valley.  If  they  did  not  feel  justified  in  doing  this,  the 
surveyors  might  surely  have  waited.  To  call  the  highest  mountain  in  the  woild 
after  one  of  its  late  chiefs  may  seem  natural  to  a  Department,  but  it  will  hardly 
persuade — it  has  not  succeeded  in  persuading — the  world  to  share  its  view. 

The  question,  which  from  the  first  was  one  mainly  of  taste,  has  in  India  now 
become  partly  one  of  feeling.  It  is  a  question  on  which  people  are  likely  to  hold, 
and  are  justified  in  maintaining,  different  opinions.  But  the  circumstances  have 
changed  since  1856 — and  even  since  1886 — and  it  seems  to  me  no  longer  neoeosary 
to  prolong  the  controversy,  for  the  question  has  become  an  academical  one.  A 
local  Tibetan  name,  Chomo-kankar,  <*  The  Lord  of  Snows,"  has  been  provided  for 
Peak  XV.  on  excellent  native  authority,  confirmed  by  Colonel  Waddell.  By 
this  the  highest  mountain,  which  stands  on  the  frontier  of  Tibet,  should  in  my 
opinion  henceforth  be  designated  by  geographers. 
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I  do  not  wish  to  lengthen  this  note  by  personal  matter  beyond  what  may  be 
absolutely  needfbl,  but  I  cannot  pass  by  without  correction  one  or  two  state- 
ments in  the  recent  Report.  Colonel  Gbre  observes  that  I  allege  the  point  of  my 
argument  to  be  '^  whether  the  29,002-feet  peak  is  among  the  snows  visible  from 
Kakani  and  known  as  Ghiurisankar.'*  He  goes  od,  <'  This  to  my  mind  begs  the 
queation."  If  he  will  once  more  consider  the  matter,  he  will  see,  I  am  sure,  that 
such  an  inquiry  was  a  necessary  preliminary  to  any  profitable  discussion  of  the 
main  question,  whether  the  name  GhturiFankar  could  be  legitimately  affixed  to 
Peak  XY.  That  question  had  been  shelved  on  the  erroneous  assertion  made  by  a 
late  Surveyor-General,  and  repeated  by  Colonel  Waddell,  that  Peak  XY.  was 
inyiflible  from  near  Katmandu. 

Captain  Wood  on  his  part  has  imperfectly  catalogued  and  incorrectly  sum- 
marized (pp.  2,  3,  near  top)  my  contributions  to  the  discussion ;  moreover,  my 
attitude  throughout  is  misrepresented.  I  have  desired  not  to  endorse,  but  to 
inyestigate,  the  identifications  of  the  German  travellers.  In '  Round  Kangchenjunga ' 
I  expressly  sud,  *'  I  am  not  prepared  to  treat  (Dr.  Boeck's)  identiBcation  as  satis- 
factorily established."  I  have  never  treated  Schlagintweit's  identification  as  estab- 
Hflhed,  and  Captain  Wood,  when  be  states  the  contrary,  on  the  authority  of 
8chlagintweit*s  brother,  Dr.  E.  Schlagintweit,  has  been  misled.  What  I  wrote  in 
1886  was— 

**  I  am  very  ready  to  allow  that  General  Walker  has  shown  that  the  Schlagint- 
wmts*  identification  requires  confirmation.  Both  Mr.  Hodgson  and  the  Schlagintweits 
may  prove  to  be  altogether  wrong." 

Finally,  I  roust  quote  textually  the  following  sentence  of  Captain  Wood's  : 
**  Sir  A.  Waugh  proposed  first  to  the  Government  of  India  and  then  to  the  Koyal 
Qeographical  Society  in  London  to  give  to  this  peak  the  name  of  his  predecessor 
in  office,  because,  though  he  had  always  scrupulously  adhered  to  the  rule  of 
twigning  to  every  geographical  object  its  true  local  or  native  appellation,  the 
Sorvey  officers  had  not  been  able  to  discover,  nor  were  they  likely  to  be  able  to 
do  ao,  any  local  name,  and  that  as  it  was  probably  the  highest  mountain  in  the 
world,  he  had  decided  to  name  it  after  his  late  chief  and  to  show  that  it  was  the 
peak  alone  that  was  so  named  and  not  the  range  he  prefixed  the  word  ^  Mont,^ 
and  not  Mount."  * 

Once  more,  it  seems,  I  must  repeat  what  ought  to  be  common  knowledge,  that 
neither  in  Latin  nor  in  French,  nor  in  the  local  usage  of  the  Alps  has  Mons  or 
Hont  any  significance  beyond  that  of  our  English  Mount,  such  as  is  here  alleged. 
Has  Captain  Wood  never  heard  of  the  Mont  CeniF,  the  Moat  St.  Gotthard,  and  the 
Hont  d'Or  ?  I  have  shown  elsewhere  f  that  Sir  A.  Waugh's  use  of  ^*  Mont "  was 
probably  a  slip  of  the  pen  or  the  printer,  and  was  not  followed  by  contemporary 
authorities. 

Douglas  W.  Fbebhfield. 


*  I  leave  the  punctuation  as  in  the  original. 

t  Petermanns  MiUeilungen,  vol.  xlviii. ;  Alpine  Jourmtly  vol.  xxi. 
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Additiont  to  Ike  Library. 

B7  EDWARD  HEAWOOD,  U^..  Librarian,  R.a.S. 

The  following  Abbfeviatioiu  of  nonoa  ftnd   the  adjeotivefl   derived   from   ttiem  us 


A.  s  Academy,  Aoademie,  Akkdemia. 
Abb.  s  AbbuidlUDgeii. 

Ann.  =  Ahh&Ib,  AmuIeB,  AnnKleD. 

B.  =  Bnlletiii.  BolkttiDO,  Bolettm. 


G.  =  OeogTttpby,  Oeogn^hle,  Oeognfla. 

Gh.  =  GesellBobBft. 

I.  =  Institate,  lajtitation. 

Ii.  =  Iivestiya. 

J.  =  Journal. 

Jb,  =  Jalirbuch. 

Ic  D.  k.  =  haiaerlich  and  koniglioh. 


Hag.  =  MngBiinB. 

Ham.  (.mdm.)  =  Hemoin,  H^moire*. 

Mel.  (met.)  —  Meteorological,  e(p. 

P.  =  ProooediDgs. 

R,  =  Royal. 

Rb7.  (Riv.)  =  BeTtew,  Revue,  KivisLi, 

S.  =  Society,  Soci^t^.  Selak^kb. 

So.  =  6cienco(B). 

Sitib.  =  Bitzangsberiobt. 

T.  =  TmiBaotioiii. 

T«.  =  TijdBchrift,  Tidakrift. 

V,  =  Vflrein. 

Vofh.  =  Verbftndlongen. 

W.  =±  WiMsiiBobaft,  and  oomponnda. 

7  —  7..!«.»i.^n 


=  Zeitaobrift 
Zap.  =  Zaptaki. 
On  BcoooDt  of  tbe  ambieuity  of  the  words  oetatto,  guarto,  el«,,  tbe  liie  of  book*  Im 
the  lilt  below  is  denoted  by  tbeleDrth  aod  breadtb  of  tbe  oovei  in  inolioi  to  tbe  net 
half-inch.    The  bIm  of  tbe /oumolia  10  x  6*. 

A  lalMtion  of  thi  woiki  in  thii  Hit  will  be  notiMd  alMwhtre  in  the  "  JoomaL' 

EUROPE. 

Alpi.  Oonway  and  HeConniakJ 

The  Alps  dcaoribed  by  W.  Hartio  Conway.      Painted   by  A.  D.   McC'nrmiok. 
London  r  A.  i  C.  Black,  1904.    Size  9  x  GJ,  pp.  i.  and  294,     mmimtiimt.     prhx 
20*.  net.    Preienled  by  tKe  PuitiiWt, 
Sir  Uartin  Conway's  aketcbes  aie  deacriplive  rather  of  types  of  .41[huo  and  othfl 

mountain  Hoenery  than  of  iadii-iduiil  scenes,  and  tlieit  inHttuociveneas  ia  thereby  msci 

enhanced.    Peaka,  paaeea,  glaciers,  Alpine  pastures,  are  in  turn  dealt  with,  and  tbea 

arc  chapters  on  ■'  How  to  seo  Mounlains,"  "  How  Mounf  ains  aro  made,"  "  The  Hni 

Interest,"  etc.    Tbe  illudtrationa  are  in  Mr.  McCormick's  nanal  charming  atyle. 

Alps,  BaknU 

Die  Wandlangen  des  iilimas,  der  Flora,  dcr  Fonna  nnd  der  BeTiilkcmng  der 
Alpen  iind  ilirer  Umgcbung  vom  Boginne  der  lotzten  Eiszuit  bis  znr  jQngeren    1 
Steinaeit     Von  Dr,  A.  Sthuli.    (Sonderabdruck  ans  dor  "  Zeitselirifl  flir  lUtnr-   1 
wiiseniicharten,"   Bd.   77.)     Stuttgart :    E.   Sohweizerbarl,   1901.       Site   !)  x  6,   , 
pp.  41-70. 

"I*.  Whrapd 

The  Valley  of  Zermatt  and  the  Mattorhoni.  A  Guide  by  Kdward  Whymper 
StU  edit,  lymdun:  John  Murray.  1901.  Size  T(  x  5.  pp,  xir,  and  224.  JAqM 
and  lllutlralioni.     I'riee  3t.  lul.     Preienled  by  the  Author. 

AIpi— Chanonli,  WhjBpa 

Cbamonii  and  tbe  range  of  Uont  Blano.  A  Gnidt  by  Edward  Whymper.  9tb 
edit,  London;  John  Murray,  1904.  Siie  7J  x  5,  pp.  xi».  and  206.  Mnptand 
nitttfrcEuHM.    Price  3«.  net.     Pretented  bj/  the  Aulhor. 

Alp*— Olaeiation. 

lias  Schicksal  dor  ATpen-Vergletscberung  naoh  dem  Hohepnnkte  dcr  lotxtcQ 
Kiaiteit.  Von  A.  Schulz.  (Separal-Abdriiok  aua  dem  Centralblalt  fiir  Uiiieraloaia, 
Geologie  und  Palsimtologie,  llilH.  B,  2GG-27r>.)  Stuttgart:  E.  Schweiiorbart, 
1904.    Site  9x6.    Pretented  by  Ihr  Author. 

Alpt— Hlitorieal. 

Joaias  BimUr  ot  lea Originea do I'Alpiniame juaqn'  en  IGOO,    Par  W.  A.  B. Coolidn.' 
Grenoble ;  [A.  (Jtatier  J:  J.  Rey],  1904.     Size  lOJ  x  7,  pp.  siii,,  oioii,,  308, 328 
and  100.     jWap  .(iid  laiulralirmi.     Price  25 /r.     Preifntcd  by  thr  PMUhert. 
Probably  the  moat  oomplete  account  j^et  written  of  Ibe  origins  of  Alpine  olimbing. 
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AmtrUp-XtUorology.  

JahrbUcher  der  K.K.  Ccntral-Anttalt   fOr  Meteorologio  und  Erdmagnetismas. 
Jahrgang  1902.  N.F.  XXXIX.  Band.  Wien :  W.  BraumflUer,  1904.  8izo  12  x  9^ 

SK  xxxii,   132,  154,  32,  and  24.     Presented  by  the  K.K,  Oentral-Andalt  fur 
eteorologie^  eio. 

AiutriaHimgarj.        Jahrb.  Ungar,  Karpatenv.  81  (1904) :  1-17.  Hajn^i. 

Die  natflrliohen  Yerh&ltnisse  (and  der  Grubenbau)  des  Zipser  Erzgebirgofl.    Yon 
Dr.  J.  B.  Hajndci.    (Erster  Artikel.) 

Anstria-Hungary— Traniylvania.    C.  Bd.  188  (1904) :  1440-1442.  Martonae. 

8or  la  plate-forme  det  haute  aommete  des  Alpes  do  Transylyanie.     Xote  do 
Martonne. 

liaHnn  Pdniatnla.  Baldacoi. 

R8,Q.  ItaliafM  4  (1903):   457-498,  634-645,  850-862,  930-943;  6  (1904): 

141-146,  236-259,  299-315. 

Ncl  paese  del  Cem.  Viaggi  di  esplorazione  nel  Montenegro  orientalo  e  sulle  Alpi 
Albancfli.    For  Antonio  Baldacoi.     With  lUu$trati<m$. 

Belgium-  Flanders.      Mem.  8.  Beige  Q€ologie  18  (1904) :  115-124.  Comet. 

Sur  la  sigoification  morphologiqno  des  collines  des  Flandres.     Pur  J.  Cornet. 

Belgium— Biver-system.    B.8.  Beige  G^ologie  18  (1904) :  Proo.-Verb.,  98-102.    Oreindl. 

Qnelques  objections  theoriques  a  rhypoth^e  d'une  superposition  du  reseau  h^dro- 
grapbique  de  la  Belgique  k  un  reseau  de  failles  preexistent.  Par  le  capitaino 
Baron  Ureindl. 

rwroes  and  Iceland.  /.  Anthrop.  I,  33  (1903) :  246-258.  Annandale. 

The  Sarviyal  of  Primitive  Implemente,  Materials,  and  Methods  in  the  Faroes  and 
South  Iceland.    By  Nelson  Annandale.     With  Plate. 

Tnnee—Brittany.     Tracaux  Sc.  UniversiU  Benties  2  {IdOl}) :  333-348.  Martonae. 

Le  d^veloppement  des  cutes  bretonnes  et  leur  ^tude  uiorphologique.  Par  £.  de 
Martonne. 

Tnuiee— Loire.  C.  Bd.  138  (1904) :  1060-1062.  Welich. 

Bur  les  failles  et  les  ondulations  des  couches  secondaires  et  tertiairos  dans  la 
Tall^  infe'rieure  du  Loiro.    Note  de  J.  Welsoh. 

Traaoe— Map.  Ann.  G.  13  (1904)  :  113-120.  De  la  Blaohe. 

La  carte  de  France  au  50,000.    Par  I*.  Vidal  de  la  Blaohe.     With  Map. 

Yrance— Mariaillef.  B.8.Q.  MarteiUe  27  (1903) :  349-377.  Barre. 

Le  D^Teloppement  ^conomique  dc  Marseille  de  1885  k  1900.    Par  H.  Barr<5. 

Vrance— Moatln9on.  Ann.  0. 13  (1904):  121-137.  Vaoher. 

Montlu9on :  Essai  de  g^ographie  urbaine.    Par  A.  Vacher.    With  lUuetratione. 

ITraiioe— Qnarriei.  The  Quarry  9  (1904) :  265-267.  

The  Ancient  Stone  Quarries  beneath  Paris.     With  Plans. 

Vraiiee — Bavoie.  Coroelle. 

J.  Corcelle.    Les  Routes  et  les  Vall^  de  la  Savoie.    Chamb^ry  :  Librairie  Perrin, 
1904.    Size  9x6,  pp.  122.    lUustratuma.    Presented  by  the  Author, 

Sranee— Vendee.  Bev.  O.  28  (1904) :  211-216.  PawlowskL 

Le  booage  vende'en ;  Mervont.    Par  A.  Pawlowski.     With  lUuitratians, 

Qermaay.        Forsch.  dtutsch.  Landes-  «.  Volkskunde  16  (1904) :  296-346.         Wagner. 

Orometrie  des  Ostfalischen  Hiigellandes  links  der  Leiue.     You  Dr.  H.  Wagner. 
With  Map. 

Germany — Canal.  Koie. 

Projected    Rhine-Neokar-Danube  Ship  Canal.     Foreign  Office,  Miscellaneous, 
No.  613, 1904.     Size  10  X  6*,  pp.  14.    Map,    Price  3d. 

See  note  in  the  Monthly  Record  (p.  345). 

^armany — Odenwald.  Jaeger. 

FarscJiungen  deutsch.  Landes-  u,  Volkskunde  15  (1904)  :  237-289. 

Ueber  Oberfl'achengestaltung  im  Odenwald.    Yon  Dr.  Fritz  Jaeger.    Map. 
Iceland.  Globus  85  (1904) :  258-260.  Lehmann-Filhes. 

I>ie  Waldfrage  in  Island.    Yon  M.  Lehmann-Filhes.     With  Illustration. 
On  the  possibility  of  extending  the  growth  of  trees  in  Iceland  (lee  ante,  p.  346). 
No.  IIL — Septembxr,  1904.]  2  b 
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Italy— Sicily.  jMkion. 

Sicily.  By  V.  H.  Jackson.  London :  Methuen  &  Co.,  1904.  Size  6}  X  4,  pp.  xii. 
and  254.    Maps  and  lUuitralions.    Price  Ss.    Premnted  by  the  PMiiher: 

Lake  of  Oeneva.  ForaL 

F.  A.  Forcl.  Le  L^man :  Monogniphio  limnologique.  Tome  Troisi^me.  Deaxi^me 
livralBon.  Lausanne :  F.  Rouge  &  Cie,  1904.  Size  10  x  6^,  pp.  409-716.  Jfap« 
and  lllustratwru. 

This,  the  concluding  section  of  M.  ForeFs  great  work,  treats  of  the  historioftl  and 
coouomic  relations  of  the  lake. 


Sweden-Frozen  Soil.  Ymer  24  (1904) :  87-93. 

Till  fr&gan  om  forekomsten  af  alltid  frusen  mark  i  Svorigc.    Af  Axel  Uamberg. 
Discusses  the  question  of  the  existence  of  permanently  frozen  soil  la  Sweden. 
Sweden — Upiala  Uniyeritty. 


Handliogar  ang&ende  lediga  £J.  O.  Professors  embctet  1  Geografi  vid  Upsala 
Universitet.    Upsala,  1904.    Size  8^  x  5},  pp.  128. 

On  the  proceedings  for  the  election  of  a  professor  of  geography  at  Upsala  Uniyersity, 
resulting  in  the  recommendation  of  Dr.  Ahlenius  for  the  post. 

Switzerland — Commnnio&tioni.    Quest  Diplom.  el  Colon.  7  (1903) :  538-544.      LoiBean. 

Le  Percoment  des  Alpes  Bemoises.    Trusts  et  Ck>ncurrencd  Internationale. 

United  Kingdom.  HiU. 

On  the  Age  of  the  last  Uprise  of  the  British  Isles.  By  Prof.  Edward  Hull.  Being 
a  paper  read  before  the  Victoria  Institute.  Size  8)  X  5),  pp.  22.  Map,  Pre" 
denied  hy  Vie  Author. 

United  Kingdom— England.  Woolaeott 

The  Geological  History  of  the  Tyne,  Wear,  and  Associated  Streams.  By  D. 
Woolaoott.  (Excerpt  from  Proo.  Durham  Phihtophieal  8oe.,  vol.  ii.  pt.  8.)  New- 
castle-upon-Tyne :  A.  Reid  &  Co.,  1903.    Presented  hy  the  Author. 

United  Kingdom— Ireland.  [Humj.] 

[Murray's]  Handbook  for  Travellers  in  Ireland.  Sixth  edition,  revised  and  edited 
by  John  Oooke.  London :  £.  Stanford,  1902.  With  Index  and  Directory  for  1904. 
Size  7x5,  pp.  X.,  46,  and  558.  Maps  and  Plans.  Price  9s.  Presented  by  the 
Publisher. 

United  Kingdom— Isle  of  Wight.  OliMk. 

The  Isle  of  Wight.  By  G.  Clinch.  Illustrated  by  F.  D.  Bedford.  London: 
Methuen  &  Co.,  1904.  Size  6)  X  4,  pp.  xii.  and  181.  Jfopa  and  lUustraUanB, 
Price  Si.    Presented  by  the  Publishers, 

United  Kingdom— London.    Seotltsh  O.  Mag.  20  (1904) :  196-202.  BiehAidion. 

The  Port  of  London.    (A  French  View.)    By  Ralph  Richardson.     With  Maps. 

United  Kingdom— Scotland.  Oeddee. 

A  Study  in  City  Deyelopment.  Park,  (iurdens,  and  Culture-Institutes.  A  Report 
to  the  Carnegie  Dunfermline  Trust.  By  Patrick  Geddus.  Dunfermline,  1904. 
Size  lU  X  8|,  pp.  228.  Plans  and  lUuttrations.  Presented  by  the  Author.  [To 
be  reviewed.] 

United  Kingdom  -Sootland.  [Kvmj.] 

[Murray's]  Handbook  for  Travellers  in  Scotland.  Edited  by  Scott  Monerieff 
Penney.  Eighth  edition.  London :  E.  Stanford,  1903.  Size  7}  x  5,  pp.  liv.  and 
510.    Maps  and  Plans.    Price  lOs.  6(2.    Presented  by  tJie  Publisher. 

United  Kingdom  —Scotland — ^Plaoe-names.  Xaekialaj. 

Influence  of  the  Pre-Reformation  Church  on  Scottish  Place-names.  By  J.  M. 

Mackiolay.  Edinburgh  and  London  :  W.  Blackwood  &  Sons,  1904.  Size  9x6, 
pp.  XX.  and  464.    Price  12«.  Qd. 

United  Kingdom— Wales.  Baddelej  and  W&xd. 

Thorough  Guide  Series,  North  Wales  (Part  ii.).     Llangollen,  Bala,  Dolgelley, 
Barmouth,   Oswestry,   Shrewsbury,  Welshpool,    Llanidloes,    Machynlleth,    and 
Aberystwyth  Sections.     By  J.  B.  Baddeley  and  C.  S.  Ward.    Sixth   Edition. 
London:  Dulau  &  Co.,  1904.    Size  6^  x  4),  pp.  xvi.  and  158.    Maps^  Plans^amd' 
Panorama.    Price  2s.  Qd.  net.    Presented  by  the  Publishers. 

The  principal  improvement  in  this  edition  is  the  provision,  as  in  othen  of  the 
eoiies,  of  coloured  contoured  section-maps. 
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Vaited  Uigdflm— Woodlaadi.    J,  B,  Agrie.  8.  64  (1908) :  16-49.  Curtii. 

Tlie  Management  and  Planting  of  British  Woodlands.    By  Charles  E.  Onrtis. 

ITaited  Kingdom— Torkihire.  7ox-8tnuigwayi. 

Memoirs  of  the  Geological  Survey.  England  and  Wales.  The  Geology  of  the 
Oolitic  and  Cretaceoas  Books  south  of  iSsarborongh.  (Explanation  of  Sheets  54 
and  55,  New  Series ;  95  8.e.  and  95  8.W.,  Old  Series.)  By  C.  Fox-Strangways. 
Second  Edition.  London :  E.  Stanford,  1904.  Size  10  x  6i,  pp.  viii.  and  120. 
Map  and  lUudraHoM,  Price  4s.  6c2.  FresenUd  by  the  Director  of  the  Geclogioal 
JSurveif  and  Mueeum, 

IFnitad  Kingdom— Torkahire.  Morris. 

The  North  Biding  of  Yorkshire  By  J.  E.  Morris.  Illustrated  by  B.  J.  S.  Bertram. 
London :  Methuen  &  Co.,  1904.  Size  6}  X  4,  pp.  xiv.  and  432.  Maps  and  lUue- 
iraUona,    Price  3$,    Preeented  by  the  PtMithere. 

ASIA. 

ArmUa.  C.  Bd.  188  (1904) :  1445-1447.  Hoadas. 

Sur  une  eruption  volcanique  qui  a  eu  lieu  en  Arubiu,  prbs  de  la  ville  de  Me'dine, 
le  30  jain  1256.    Note  de  M.  Hondas. 

Asia.  Popular  8ci,  Monthly  65  (1904) :  68-73.  Kropotkin. 

The  Geology  and  Geo-botany  of  Asia.    By  Princo  P.  Kropotkin. 

Caspian  flea.  Petermanns  M.  50  (1904) :  126-128.  KnipowiUoh. 

Hydrobiologische  Untersuchungen  des  Kaspischen  Meorct).  Boiseberiohte  von 
N.  Knipowitsch. 

Oontral  Asia— Tian  Shan.    Appalaehia  10  (1904):  277-284.  Davis. 

A  Flat-topped  Bange  in  the  Tian-Shan.    By  W.  M.  Davis. 

C^lOB.  Ferguson. 

Ceylon  in  1903,  describing  the  Progress  of  the  Island  since  1803,  its  present 
A|pioultural  and  Commercial  Enterprises,  and  its  unequalled  Attractions  to 
Visitors.  By  John  Ferguson,  c.m.o.  Oobmbo:  A.  M.  &  J.  Ferguson,  1903. 
Size  8  X  5),  pp.  viii.,  40, 154,  and  clxxxvi.  Map  and  lUustrcUiam.  Preeented  by 
the  Author. 

Chiaa.  Pelermanm  M,  60  (1904) :  131-140.  Am. 

Eine  Winterreise  durch  Schantung  und  das  nordliche  Kiang-su.    Yon  W.  Anz. 
With  Map. 

Okiaa.  Contemporary  Bev.  85  (1904) :  871-877.  Bonlger. 

The  Shanghai-Nanking  Bailway.    By  D.  0.  Boulger. 

China.  La  (?.,  B.8.G.  Pan$  9  (1904) :  493-495.  Lemoine. 

Voyage  au  Yun-nan  et  aux  regions  tibetaines.  But  de  voyage,  par  M.  lo  lieu- 
tenant Grilli^es.     With  Map. 

Lieut.  Grilli^es  did  some  survey  work  in  the  region  of  the  upper  Yangtse,  Mekong, 
■odSalwen. 

Ohiaa.  Atien  8  (1904) :  55-59.  Pflnghoft. 

Tsinanfu,  die  Hauptsladt  von  Schantung.    Yon  H.  Pflughoft.    WUh  Plan. 

OUaa.  La  G.,  B.8.G.  ParU  9  (1904) :  461-464.    Servagnat  and  Aitoft 

Les  d^placements  du  Houn-Ho  inf^eur.    Par  D.  Aitoff.    With  Map. 

Based  on  a  study  by  Lieut.  Servagnat  in  the  Bcvue  des  Troupes  Colonicdes. 

Ohiaa.  

Commercial  China  in  1904.  Area,  Population,  Production,  Bailways,  Telegraphs, 
and  Transportation  Routes,  and  Foreign  Commerce  and  Commerce  of  United 
States  with  China.  [From  the  Monthly  8ummary  of  Commerce  and  Finance  for 
January,  1904.]    Wasliington,  1904.    Size  12  x  9),  pp.  2325-2446.    Map. 

Chiaa — MoagoUa.  Kidston. 

China,  No.  3  (1904).  Despatch  from  His  Majesty's  Minister  at  Peking,  enclosing 
a  Beport  by  Mr.  George  J.  Kidston  on  a  Jouroey  in  Mongolia.  London  :  Eyre  A 
Spottiswoode,  1904.    Size  13  X  8^,  pp.  26.    Map  and  lUustrationa.    Price  6d. 

The  route  lay  almost  entirely  to  the  west  of  Mr.  Cumpbeirs. 

OUaa — Trade.  

China.  Imperial  Maritime  Customs.  1.— Statistical  Series :  Xos.  3  and  4.  Eeturns 
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iif  Tntde  iind  'I'rarlo  Rop.irta  for  tliL'  year  I90:i.     Part  i.  noport  on  tbn  Tmdc 
GbiiiH,  mid  AtutracCorstatLatLOi.   HLan glial :  Kell i &  WaUli i  Lundon:  P.  6.  King 
&  Sun.    1901     SISG  II  X  II,  |ip.  lU. 

OhliUi— TimUm.  ■ 

'J'reiitiM  between  the  I'Impira  <•!  Chins  uiiil  FDroign  P'lwen,  tugetlisi  with  regulm- 
lioni  for  the  Conduct  cif  Foreign  Trsde,  CuDTeotiona,  Agreement*,  Boguliktions,  elo., 
etc..  tlic  Peace  rroloool  of  laui,  und  the  Commercial  Treaty  of  VJifi.  Fourth 
l<:dilum.     Shaiitihai:  tforth-Chijia  Ui^M,  Office.  IWi.    Siza  Uf  x  6\,  pp.  332. 

China  Baa— Sailing  Direotlou.  ^— 

I'tie  China  Kea  Directuty.  to]  iii.,  or  Sailing  DiruclioiiB  for  Ibu  Cx.at  or  Oitnt 
rmiu  Hoii;,-lioug  und  thu  Uhu  Kiiing  to  the  Volu  Kiang.  Fuurlh  Kditiuo. 
L.>iidon:  J.  D.  I'ottet,  lt)01.  Sisee  91  x  6,  pp.  iiviii.  and  TIU.  indos.  Map,  ant 
Diagrami.     Friet  it.  tkl.     PretimUd  bf  the  Admiraltg. 

OhinMS  Kmpira— XoDgDlia     i-<fennnnii>  JU'..6D(t904}:  l^Vi-lS!).  WmUH 

I'eretoltschinos  ErrorBi.'bDiig  dca  IvosBogolSeos.     Von  Vtt>[.  Dr,  A.  Woeikow. 

Ohineia  Empi»~TibBt.  Onoil 

HiiaioD    Datreuil   de   Khiiia   dana   lu    Hnuto   Aaic     ha   I'ibot,  lo  I'aye  el  1m 
Labitanta.     I'ar  V.  Orenard.     rurid:  A  Colin,  1904.      Size  7)  x  5,  pp.   iv,  and 
S88.    ifap.    Prlet  5/r.    PreMtiCcd  6y  (As  Fyhliihtr. 
A   uaerul   gcai'ral   acummt   uf  Tibet  and   ila   iohiibituDta,  nilh  a  sketch  of  II 

history  of  travel  within  ita  boiderB.  < 

CAlnaia  Torkerttn.  Ml 

till nd -buried  Ituiue  of  Khotmi.     I'eraoiial  NarnitiTe  of  n  Jooruey  of  Archnologieal' 
iind    Gcognphiual    Exploration    in    Chiueau   Turkectan.     By   M.   Aarel   Btaia. 
Clieuper  Edition.      Loudon:  UatBt  k  Bluokett,  1901.      Bi2e  9x0,  pp.  zL   luid 
504.     Jlfa;M  and  lUtiHration:     Price  1:  (id.  ntt.     PreignUd  bg  Ihe  PtMUhert. 
In  ipito  of  its  moderate  prioe,  this  new  editioa  of  Dr.  Stein's  work  [Journal,  n 

sxii.  p.  449)  is  eKCcllcutly  got  up,  and  ihonlil  find  many  readers. 

XMt«rn  Adk  HitA. 

Far   Fjiatem   Impresaiooa.      By   E.  F.  G.   liatch,  U.F.,  Japan,   Korea,    China. 
London:    Hutchinaoii;^  Co.,  1904.      Size  8  x  SJ,  pp.  xiv.  imd  25S.    Jfaft  and 
lUmtratitmi.     Prise  6i.  nel.     I'T«tented  by  ilte  Publithera. 
Embodies  th<^  results  of  studies  uod  Inquiiiea  amde  duriug  a  tour  buidq  ytan  •g'N 

ojirectcd  by  later  ki]i}wled);G.    The  buok  wiU  bo  read  with  interest  in  coouootum  with 

tbo  prewjut  war. 

Kal^  ArchipaUgo— BomM.  HianwahBli. 

Ouer  duruh  Bornei>.     ErgebDiaso  seiner  lit-isin  in  den  Jahren  18^4,  1896-97  and 
1898-1900.    Von  Dr.  A.  W.   Nieowenhuis.     Untcr  MiUrbeit  von  Dr.  M.  Ni«u- 
wDnhiiia — von   Uxklill-Glildenbandt.      Erster   Tell,   Leiden:   E.   J,   Brill,  ISM- 
^iie  11  X  8,  pp.  xvi.  and  4!l4.     Sfapt  und  Plalti.     Prim  2li. 
To  bo  reviewed. 

Buuia— Sib  aria— 8«mir«tohinik.  Bftpodisikoft 

Jr.  Imp.  Itunhn  0.8.  SS  (1903) :  273-294. 
l're!imiuBir7  Bcport  of  Uii:  Semiretchinsk  Buiuntifie  Bzpoditiou.    By  Pruf  T  V 
Supozbnikoff.    [Id  llu^ian.] 

aiiMia—Btbaria— TaiiMeiik.    Zap.  Imp.  Hiueian  G.S.,  Gmeral  O.  34,  No.  2.        XriUC 
Notes  of  a   Jonrnoj  in   the   Country  of  the   Uriankhais.    By  P.  KrilolT     8iie 
10  X  ei,  pp.  167.    St.  Peterabiu-g,  1903.     ,Wapi  and  ProfiUi.    [In  Buuian.j 
The  country  dealt  tvittx  lies  soulli-east  of  Miuusinak. 

BDHiti— TransMUMiia— OMrgiaa  Lsngnage.  1^. 

Tbeoretieuh-priLktiacba  GriLmmatik  der  moJemen  fjeorgiaelicn  (gruBinisohMi) 
Bpnwhe.mit  UebaQgialuukeii,  eincm  Lesebncb.oioiT  Shrifttafel  nnd  eincr  Kjfto 
Von  A.  Dirr.  Wien  und  Leipzig  :  A.  Hartloben,  rBol  daUd].  Siie  7  x  41,  dp. 
liv.  and  170,     Priec  2  m.     PraanUd  by  the  Publiiher.  '^'^ 

BnuiMi  Central  Asia— Sir  Darya,  Tj^rmt^a 

h.  Imp.  llHtiian  G.S.  S8  (1002) ;  503-545. 
'J'lie  chBraatcriatica  and  the  NarigstiOD  of  the  Sir  Daryu.     Bj  N.  P.  Pj'zirevakf. 
Map.     [In  Itussian,] 

TibM.  CanUmporary  Bat.  88  (1904)  ;  G40-61S.  Vlu. 

The  Solatiou  of  the  Tibetan  Problem.     By  A.  Ular. 
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P    Tib«t.  Mem.  S.n.  TMiana  10  (1904) :  pp.  Isiv.  and  403.  Pnlni. 

Cntln  Puiiii.    II  Tibet  ((ieograiJD.,  Sloria,  KGligloi^e,  Custumi)  Beonnilo  la  relnilnne 

del  Viaggio  del  P.  Ippolilo  Deaidon  (I7l5-i721). 

This  work  of  the  wtU-linown  miBaionary  l^eiidcri  is  nnw  printed  fnr  the  flrat  time, 
Tlio  BDthor,  by  liig  lengthened  stiLf  in  Lhasa,  gainrd  n  fuller  insight  than  mmt  of  the 
early  miuionaiies  into  Ihe  religion,  maniien,  and  oueturas  «t  the  Tibetans,  vbich  be 
here  doBoribes  in  detail. 
Tibet — Lhau.  Siwagnobi 

The   Latest   News   Trom  Lhasa.     A.  yairatire  of  Perional  Advenlnre.     Dj  the 

Bev.  Ekai   Kavaguobi.      Introdoatton   by  Miss  Soidroore.     (Frnm  tho  Century 

Magotine.)    Silo  9}  X  7,  pp.  383-3!i3.     Wilh  PoHrait. 
Hbat— IbkM.  alol.ii  BS  (1904) :  20^274.  Vagener, 

LbasM.    Von  Dr.  G.  WBgenur.     With  Plan.     Al-o  Separatt  Copy,  prttmled  by  the 

Twkty  and  Pariian  Oolf.     National  Q.  Mug.  IS  (1904):  13n-151.  PaiiehUd. 

Tra*ola  in  Arabia  and   Filong   thu   Pernati   Gulf.    By  D.  G.  Fairoliild.     WUh 

lUuttrationi. 

The  writerwiiasont  by  Ihn  U.S.  Department  of  Agrionllure  to  report  on  BKrionlliiml 
•osribilities  in  Babylonia,  nod  lo  loeixre  the  best  rarii  ties  of  I'erBian  and  Aralimn  dates 
[or  onltivatioa  in  Ailzona. 

ATBIOA. 

AMm.  Deherain, 

Henri  Deh^rain.   Etades  si 

toriale,  Afrique  dn  Sud.     I'arie :  Haohette  et  C'ia.,  1904. 
302.     Xap:     Preiented  by  the  PublUI 
A  oolleation  of  articles  wliioh  Iiave 

lobjeota  conacvCed  nith  the  eiploralion 

antnot  is  a  well-known  aulhority, 

Afrita.  Niaeteailh  Ceiilari/  SS  (19IU):  937-946.  Jobuton. 

The  White  Man's  placie  in  Afriea.    By  Sir  H.  H.  Jr>hnBton,  a.o.M.a.,  etc^. 
The  writer  idhlsU  tliat,  apart  from  csrtaiD  healtby  regions  cnpablu  of  colonixalion 

by  whites,  the  groBter  part  of  tropical  Africa  mast  be  regardei  atablsolt  man's  ooni] try, 

in  whioh  the  interests  r>f  the  black  mao  mnst  be  rated  Urst. 

AMn.  WeUtba]. 

"  Roanil  Africa  "  by  the  D.O.A.  Line.  A  Guide  Qook  for  Passengera  to  North, 
East,  and  South  Afrioa.  Compiled  and  edited  by  I^eo  Wi^inthal.  London :  A. 
Andrews,  [1902].  Size  OJ  x  5,  pp.  3H2.  iWup.  and  nhutratiaru:  PrtMtnUd  by 
Oe  Compiler. 

AMeft — Bwlai  Kxploitrt.  Bohlni. 

Scbweizerieolie  Afrika-Rclsende  nnd  der  Antcil  dur  ^ehwoiz  no  dei  Ersohliessnng 
und  Krrorwhiing  Afrikas  ttbcrliaupt.  Von  Prof  Dr.  H.  Bohinz.  (NoiijubrBblatt 
heraUKgegeben  vun  der  Nuturforwdienden  GeEellai^hnfl  auf  das  .Tahr  1904.  10G 
Stiick.)    Zurich.     Siia  11}  x  9.  pp.  :i-i.     Map. 

Biitialt  Central  Afrlea— B«mba  LaDgnage.  Sob«rtiini. 

An  lotrodactory  Handbook  to  tht>  Laiigiiflge  of  tho  Bembu  People  (Awembu).  By 
W.  a.  B.  Londun:  the  London  Misaioniiry  Soeiely,  1904,  Biie  7  x  4i,  pp,  xx'i. 
and  546.     pTiaenied  by  the  4«iAor. 

Itoij  Cout — Langnagsi.  relafoise. 

Vi>oabuIaires  (vropHratifs  du  plus  de  i^O  Lasgacs  nn  Dialeetea  paries  k  lu  Cntii 
d'lvoiro  et  duns  lea  regioua  limitrephea.  .\vec  d(s  Notes  lingoialiqiies  tt 
ethnologiques,  vine  Itildiograpbie  ct  une  Carte.  Par  Munrico  Dclnfosae.  Paris: 
E.  Loroui,  1904.     Size  U)  x  7},  pp.  iv.  and  2S6. 

Kadag«ae«r,  OrandMier. 

OoUection  des  Onvragea  anciena  coiicernant  Madagaaoar  public  sons  la  direction 
da  HH.  A.  GrandEdier.  0.  Il^ax.  C.  Delhorbe,  H.  Fioidevanx  et  Q,  Giandidier. 
Tome  ii.  Ouvrages  ou  eilraits  d'oiivrages  fran^ais  (jnsqn'k  163U).  portngxia, 
hoUandals,  anglaia.  Bllemaoda,  ilaliena,  eapaenola  et  latins  n'lalifs  ik  Madagascar 
<iei3  &  1640).  Par  MM,  A.  Grandidier  et  O-  Grandi.lier.  Pntis:  Comite  de 
Hodagoacar,  lnfl4.  Siie  111  x  0},  pp,  500.  Mapt  nnd  /Uurfrntvffla. 
~      To  be  reviewcrl  with  vol.  i. 
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Madaguear.  Xatfhtwi. 

Thirty  Tears  in  Madagascar.  By  the  Bey.  T.  T.  Matthews  of  the  Ixmdoii 
Missionary  Society.  London :  The  Beligioos  Tract  Society,  1904.  Size  8)  X  5), 
pp.384.    Map  and  llluitralums.    Price  68.    Pretented  by  the  PMUhen. 

An  account  of  the  progress  of  Protestant  missions  in  Madagascar  dnring  the  past 
thirty  years,  with  a  good  deal  of  incidental  reference  to  political  and  other  eyents 
dnring  that  period. 

Xoroceo.  AnUi. 

Eag^e  Anbin.    Le  Maroc  d'anjonrd'hni.    Paris :  A.  Colin,  1904.    Siie  7|  X  5, 
pp.  xii.  and  500.    Mapi  and  Plan.    Price  5/r.    Pretented  by  the  PMieher. 
The  writer  travelled  in  Morocco  in  1902-08,  and  though  he  seems  hardly  to  have 
left  the  beaten  tracks,  the  evident  pains  which  he  took  to  make  himself  acquainted 
with  the  present  condition  of  the  country  render  tlie  work  of  some  interest. 

Orange  ftiver  Colony.    T.  Oeolog.  8.  South  Africa  6  (1904) :  20-26.  Xolengxaaft 

Remarks  on  the  Yredefort  Mountain-Land.  By  Dr.  G.  A.  F.  Molengraaff.  TFtft 
Sketch-map  and  Section, 

Ehodeiia.  Hall  and  V«L 

The  Ancient  Ruins  of  Rhodesia  (MonomotapsB  Imperinm).  By  R.  N.  HaU  and 
W.  G.  Neal.  Second  Edition.  London :  Methuen  &  Co.,  1904.  Size  9  x  6,  pp. 
xlviii.  and  404.  Map,  Plans,  and  IlltutraUons.  Price  10«.  6d.  net.  PretmUd  by 
the  Pvhliehere. 

In  the  absence  of  the  authors  in  South  Africa  for  the  purpose  of  further  reaeaidi* 
this  edition  has  been  carefully  revised  by  Prof.  Keane. 

Sahara.  Bev,  Q,  28  (1904) :  54-60.  Kergasof. 

Tableaux  dn  Sahara  :  un  Convoi  an  Tidikelt.    Par  Tves  Kerganof.    lUfuAraJtione, 

South  Africa.  Brjden. 

A  History  of  South  Africa  from  the  First  Settlement  by  the  Dutch,  1652,  to  the 
Year  1903.  By  H.  A.  Bryden.  London :  W.  Sands,  1904.  Size  8x5,  pp.  viil 
and  364.    Map,    Preeented  by  the  Publisher. 

Though  more  of  a  compilation  than  a  result  of  original  research,  this  compaet 
r^fum^of  Soulh  African  history  will  be  useful  to  the  general  reader,  for  whom  such 
detailed  histories  as  Dr.  Theal's  are  unsuitable. 

South  Africa.  T.  Geolog.  S.  South  Africa  6  (1904)  :  16-19.  Oorstorphiit. 

Note  on  the  Age  of  the  Central  South  African  Coalfield.  By  Dr.  G.  8.  Corstor- 
phine. 

South  Africa.  T.  Geolog.  S.  South  AfHca  6  (1904)  :  60-67.  JoliBMa. 

On  the  DiBOovery  of  Implement*bearing  Deposits  in  the  Neighbourhood  of 
Johannesburg  :  their  relative  Age,  and  Bearing  on  the  Question  of  the  Antiquity 
of  Man  in  South  Africa.    By  J.  P.  Johnson.     With  Plates. 


South  Afdca— Climate.    Z.  Qes.  Erdh.  Berlin  (1904) :  176-193. 

Die  Elimatischen  Yerhaltnisse  Siid-Afrikas  seit  dem  mittleren  Mesozoicum.    Ton 
Dr.  S.  Passarge.    With  Plates. 

South-Weit  Afriea— Frontier.    M.  a.  d.  DeuU.  Schutzgebieten  17  (1904) :  6-28.  - 

Die  deutsch-englische  Grenzvermessung  in  Deutsch-Siidwestafrika,  1898-lML 

Map. 

Geographische   Koordinatentafel   der    Dreieckspunkte    der   deutsch-engliacta 

Grenzvermessung. 

Tunis.  Perviaqviire. 

Etude  g^ologiquo  dc  la  Tunisie  Centrale.  (Th^es  prdsent^es  ^  la  Fsoult^  doi 
Sciences  de  Paris  pour  obtenir  le  grade  de  Docteur  ^s  Sciences  Naturellet.  Far 
L.  Pervinqui^re.)  Paris :  F.  R.  de  Rudeval,  1903.  Size  12  x  9},  pp.  360.  Map 
and  Illustrations. 

Victoria  Hyanza.  Mourement  0.  21  (1904) :  61-64, 73-75.  Conot. 

Le  Victoria-Nyanza  est-il  nn  Reliktensee  9    Par  J.  Comet. 
Gonteats  the  theory  that  the  African  lakes  are  vestiges  of  a  Juraaie 


GIOORAPHIGAL  LTTBRATURI  OF  THl  MONTa  367 

Wadai.  Kaohtigal. 

Benteign,  Colon,,  Com.  VAfr.  Franc,  (1908):  49-72,  104-119,  135-146,  167-173, 

180-197,  215-230,  247-255,  268-276. 

Le  Voyage  de  Nacbtigal  an  Onadai,  tradaciion  par  J.  Van  Vollenhoven. 
With  Map. 

Translation  of  the  portion  of  Ifaohtigal's  work  'Sahara  und  Sudan'  relating  to 
Wadai. 

Well  AMmu  La  <?.,  B.8.G,  ParU  9  (1904) :  257-267.  Hnlot. 

Historiqne  des  miBBions  B^nou^-Tcbad.    Par  —  Uulot 

HOBTH  AVSBIOA. 

Alaika.  National  O,  Mag.  15  (1904) :  213-219.  Brooks. 

The  Geography  of  Alaska.    By  A.  H.  Brooks.     With  Map. 

The  map  is  on  the  scale  of  1 : 2,500,000  (abont  40  miles  to  the  inch),  and  embodies 
the  resnlts  of  rerent  snrveys. 

Alaska.  Cardot  and  others. 

Harriroan  Alaska  Expedition,  with  co-operation  of  Washington  Academy  of 
Sdenoes,  Alaska.  Vol.  y.  Cryptogamio  Botany.  By  J.  Cardot,  Clara  E.  Gum- 
min^s,  Alexander  W.  Evans,  0.  H.  Peck,  P.  A.  Saocardo,  De  Alton  Saunders, 
L  The'riot,  and  William  Trelease.  New  York:  Doobleday,  Page  &  Co.,  1904. 
Siae  lOJ  X  71,  pp.  424.     Plates.     Price  $5  net.     Presented  hy  the  Publishers. 

A  brief  introduction  outlines  the  general  character  of  the  cryptogamio  flora,  but  the 
balk  of  the  volume  is  taken  up  with  systematic  descriptions  of  the  collections. 

Alaska.  Xendenhall. 

Beoonnaissance  from  Fort  Hamlin  to  Kotzebue  Sound,  Alaska,  by  way  of  Dall, 
Kanuti,  Allen,  and  Kowak  Rivers.  By  W.  C.  Mendenhall.  (United  States 
Geological  Survey,  Professional  Paper,  No.  10.)  Washington,  1902.  Size 
11}  X  9,  pp.  68.    Maps  and  Illustrations.    Presented  by  the  U8,  Geological  Survey. 

Alaska — ^Boundary.  Dayldson. 

The  Alaska  Boundary.     George  Davidson.   San  Francisco :  Alaska  Packers  Asso- 
ciation,  1903.     Size   10}  X  7,   pp.   236.     Portrait  and  Maps.     Presented  by  the 
Afithor. 
An  elaborate  presentment  of  the  United  States  view  in  the  recent  boundary  dispute, 
written  before  the  award  was  made.     It  is  based  on  a  thorough  knowledge  of  the 
whole  literature  of  the  subject,  and  is  a  valuable  contribution  to  historical  geography. 

Ctnada.  Lyneh. 

Three  Years  in  the  Klondike.  By  J.  Lynch.  London :  E.  Arnold,  1904.  Size 
91  X  6,  pp.  280.  Map  and  Illustrations.  Price  12s.  6d.  net.  Presented  by  the 
PMisker. 

Gives  a  vivid  idea  of  life  in  the  gold-fields  of  the  far  North-West.  There  are  some 
good  photoglyphs  and  sketches  of  Yukon  Ecenery,  etc.,  including  a  striking  general 
view  of  Dawson. 

Borth  Ameriea.  Bnssell. 

North  America.    By  Israel  C.  Russell.    London,  etc. :  H.  Frowde,  1904.     Size 
9|  X  6^,  pp.  viii.  and  43().    Maps  and  Illustrations.    Price  Is.  6(2.  net.    Presented 
hy  the  Publisker. 
To  be  reviewed. 

CBBTBAL  ABB  SOUTH  AXBBIOA. 

AadM.  M^m.  8.  Beige  QMogie  18  (1904)  :  79-105.  BaUore. 

Les  Andes  n^ridionales  sismiques.    Par  F.  de  Montessus  de  Ballore.     With  Map. 

ArgsmtiBe  Bepnblio.  Carraioo. 

El  Oecimiento  de  la  Poblacidn  de  la  Repilblica  Argentina  com  parade  con  cl  de 
las  principales  naciones,  1890-1903.  Trabajo  presentado  al  segundo  Congreso 
M^ioo  Latino- Americano  de  Buenos  Aires.  Por  Q.  Carrasoo.  Buenos  Aires, 
1904.  Size  lOJ  x  7,  pp.  14.  Diagrams.  Presented  by  the  Oficina  Demogrdfica 
Argentina. 
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Argentine  Bepablie— Baenoi  Airei .  Petermanns  M.  50 (1904):  83-92, 112-117.   HantliaL 
Beitrage  zur  Geologie  der  argentiDiBchen  Provinz  Bnenoe  Aires.    Von  Prof.  Dr. 
B.  Hauthal.     WiQi  Map  and  lUnttrationa, 

Argentine— HiftoiieaL  Mitre  and  Qntredo. 

XTIrioh  Sohmidel.    Yiajo  a1  Rio  do  la  Plata  (1534-1554).     Notas  Bibliogr^ficas  y 
BiogrdficfiB  por  Bartolome  Mitre.    Prdlogo,  Traduccidn  y  Anotaoiones  por  8.  A. 
Lafone  Quevedo.    Buenos  Aires:  Gabaut  y  Cia.,  1903.     Size  9x6,  pp.  xvi  and 
500.    Maps  and  Illustratiotu.     Pretented  by  8r.  La/one  Quevedo; 
See  review,  ante, 

Bolivia.  .  Creqni-Montfort  and  Beneohal  de  la  Orange. 

B.8.0.  Eeonom.  el  Cam.  Paru  86  (1904) :  76-84. 

L'ExploratioD  des  Hauts-Plateaux  boliviens.     Mission  de  Cr^qni-Montfort  ot 
S^n^hal  de  la  Grange.     With  Map, 
Cf.  note  in  Montbly  Record  for  April,  1904  (p.  525). 

Bolivia.  La  G.,  B.S,Q.  ParU  9  (1904) :  409-430.  Meven-Lemaiie. 

Jje  Titicaca  et  le  Poopo.     Contribution  ^  T^tude  des  lacs  des  hauts  plateaux 
boliviens.    Par  Dr.  M.  Neven-Lemaire.    With  Map  and  Illustrations, 

BoUvia.  

Sinopsis  Et>tadi8tica  y  Geografica  de  la  Republica  de  Bolivia.    Tomo  iii.     La 
Paz,  1904.    Size  9x6,  pp.  340. 

Brazil— Aere.  Heutseh,  Rundschau  G.  26  (1004) :  S54-362.  

Ans  dem  Acre-Gebiet  (Brasilien). 


Brazil — Babia.  Franea. 

Traffic  of  the  State  of  Babia.  Justino  da  Silveira  Franca.  Baiiia,  1904.  Size 
10}  X  8,  pp.  26.    Map.    Presented  by  Sr.  A.  J.  de  8ouza  Cnrntnro. 

BraiU— Bahia.  

Secretaria  da  Agricaltnra,  Y ia9ilo,  Indnstria  e  Obras  Pablicas  do  Estado  da  Bahia. 
Annexes  ao  Relatorio  do  Seoretario  da  Agricultara,  Miguel  Calmon  du  Pin  e 
Almeida,  1903.  Bahia,  1904.  Size  11x7},  pp.  110.  Maps.  Presented  by  8r. 
A,  J,  de  Souxa  Camtiro. 

Reports  on  road  and  railway  surveys. 

Brazil— Stone  Beeli .  Branner. 

B,  Museum  Comparative  Zoology y  Harvard  CoUege  44  (1904)  :  pp.  280. 

The  Stone  Reefs  of  Brazil,  their  Geological  and  Geographical  relations,  with  a 
Chapter  on  the  Coral  Reefs.  By  J.  C.  Branner.  With  Maps  and  Plates,  Pre- 
sented by  Prof.  A.  Agassiz.    [To  be  reviewed.] 

AU8TBALA8IA  AMD   PACIFIC   IBLAHDS. 

Anitralasia — Climate.  Gregory. 

The  Climate  of  Australasia  In  reference  to  its  C'ontrol  by  tlie  Southern  Ocean.  .  .  . 
By  Prof.  J.  W.  Gregory,  d.sc.  M(;lbourne,  etc. :  Whitcombe  &  Tombs,  1904.  Size 
7x5,  pp.  96.    Diagrams.    Price  Is. 

Anttralia.  Seottish  G.  Mag.  20  (1904) :  253-2G1.  Maedonald. 

The  Opal  Formations  of  Australia.    By  R.  M.  Macdonald.     With  TUustraiions, 

Central  Anitralia.  Spenoer  and  OiUei. 

The  Nortliem  Tribes  of  Central  Australia.  By  B.  Spi'ncer  and  F.  J.  Gillen. 
London :  Macmillan  &  Co.,  1904.  Size  9x6,  pp.  xxxvi.  and  784.  Maps  and 
lUusirations.    Price  2  Is.  net.     Presented  by  the  PMisliers. 

Kmbodies  the  information  collected  by  the  well«known  explorers  of  Central  Australia 
relative  to  tlio  social  organization,  ceremonies,  and  customs  of  the  aborigines. 

Ellice  Islands — FnnafatL  


The  Atoll  of  Funafuti.  Borings  into  a  Coral  Reef  and  the  Results.  Being  the 
Report  of  the  Coral  Reef  Committee  of  the  Royal  Society.  London  :  Published 
by  the  Royal  Society,  Harrison  &  Sons,  1904.  Size  12  x  9}.  Maps  (in  separate 
coeer),  Chart,  and  Illustrations.    Presented  by  the  Royal  Society.    [See  review,  anU.^ 

Mew  Sonth  Wales  and  Vietoria.     Victorian  G.J.  20  (1902) :  71-84.  Ogler. 

Original  Official  Boundary  between  New  South  Wales  and  Victoria.  By  S.  C.  H. 
Ogler.    Map, 
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Conrte. 
de  Gourte.    La  Nouvelle-Z^ande.    Preface  de  M.  le  Baron  Hulot    Paris : 
^«<c»l3ette  et  Cie.,  1904.    Sise  10  x  6},  pp.  268.    lUustrationB.    Price  12/r.    Pre- 
bg  ike  PfMihen. 
«  author,  who  is  (qr  has  been)  French  Oontnl  in  New  Zealand,  gives  a  vivid 
ion  of  the  natural  scenery  of  New  Zealand,  and  sketches  the  life  of  the  people. 

Viotonan  O.J.  21  (1903) :  85-98.  Xaedonald. 

Itysteries  of  the  Pacific.    By  A.  0.  Maodonald. 

concerned  with  Easter  island  and  Ponape,  and  their  early  inhabitants. 

Islands.    8,G.  V EH  U  (1903):  114-131;  257-280.  Lmnire. 

liOo6uiie  Fian^aise.    La  France  dans  le  Paoifique.    Par  Cb.  Lemire. 

HriflA— aniros'  Diseoreries.     Victorian  OJ,  21  (1903) :  121-125.  OoUingridge. 

Bsport  on  the  Identlflcation  of  Qneiroz'  Discoveries  in  the  Regions  of  his  Tierm 
Autrialia  del  Eepiritn  Santo.    By  Geo.  OoUingridge. 

Suggests  that  the  exact  site  of  Qniros'  anchorage  in  the  bay  of  St.  Philip  and 
8t  James  in  Santo  has  become  silted  up. 

FOLAB  BBeiOKS. 

AitueUe.  C.  Rd.  139  (1904):  90-91.  Ar9towski. 

8v  la  variabilite  de  la  tempe'rature  dans  les  regions  Antarotiques.  Note  de  H. 
Ai^towski. 

Astiretie.  Ar9tow8ki. 

Y  a-t-il  Moyen  d'arriver  an  Pole  Sud  en  automobile.    Par  Henryk  Ar9tow8ki. 

Bnoelles,  1903.    Size  10  x  61,  pp.  G.     lUwdrations.    (Extr.  du  No.  11  (1903)  du 

^  8.  beige  d'Astron.)    Pretented  by  the  Author. 
_The  author  thinks  it  possible  that  a  motor  vehicle  might  be  constructed,  which 
mid  take  the  place  of  the  sledge-t  hitherto  used  for  Antarctic  journeys. 

^■tttrtis.  National  G.  Mag.  16  (1904) :  220-221.  Baleh. 

^^BruiDation  Land.  The  Western  end  of  the  Antarctic  continent  discovered  by 
ti»  American  Wilkes.    By  E.  8.  Balch. 

^e  writer  shows  that  the  existence  of  Wilkes  Land   is   coDfirmed  by  the  work 
w  the  German  Antarctic  Expedition. 

IfATHEKATIOAL  eiO0BAPHT. 

WQiMiy.  Christie. 

Aitrographic  Catalogue  1 900  0,  Greenwich  Section  Dec.  +  G4°  to  90°.  From  Photo- 
S^hs  taken  and  measured  at  the  Royal  <)bs4:irvatory,  Greenwich,  under  tlie 
motion  of  W.  H.  M.  Christie,  cb.,  etc..  Astronomer  Royal.  Vol.  i.  Pleasures  of 
AMtsngnlar  Co-ordinates  and  Diameters  of  Star  Images,  Dec.  +  64°  to  +  72''. 
Sdinbnrgh,  1904.  Size  13  x  10},  pp.  Ixiv.  and  738.  PlaUs.  Presented  by  the 
^ttrmiomer  Boyal,  Greenwich. 

l^^^inBlaatioii  of  Position.  eeloioh. 

^•stranomische  Bestimmung  der  geographischen  Koordinaten.  Yon  E.  Gelcich. 
(We  Erdknnde  .  .  .  herausgegebeu  von  M.  Klar,  vii.  Teil.)  Leipzig  und 
Wien  ;    P.  Denticke,  1904.     Size  lOJ  x  7,  pp.  x.  and  126. 

•••••ly.  8iU.  K.P.A.W.  Berlin  (1904)  :   295-300.  Albrooht. 

Hene  Bestimmung  des  geogmphischen  Langennnterschiedes  Potsdam-Greenwich. 
V<m  Prof.  Dr.  T.  Albrecht. 

^i*o>7hig.  Larmisat. 

&  de  Larminat.  Topographic  pratique  de  reconnaissance  et  d'exploration  suivie 
w  lotions ^^mentaires  pmtiquos  de  g^od^sie  ct  d'astrouomie  de  campagne.  Paris : 
H.  Charles-Lavanzelle,  [not  dated].  Size  9  X  6,  pp.  344  and  12.  JUfutratione. 
*^^  €•.  6d. 

^Vvjiog,  Mockler-Ferryman. 

Military  Sketching  and  Reconnaissance.  By  Lieut.-Colonel  A.  F.  Mockler- 
fwnrman.  London:  E.  Stanford,  1903.  Size  7i  X  5,  pp.  xii.  and  202.  Ulim- 
•^ow.    Price  .')«.  net.     Presented  by  Vie  Publisher. 

__  ^  excellent  little  book,  giving  clear  and  concise  directions  for  reconnaissance 
WOK. 
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PHT8I0AL  AlTD  BIOLOGICAL  GEOGKAPHT. 
Olimatei.  B«rtzuid. 

Le  Bjthme  dos  Climats.  La  Glnoiation,  la  Panthennalit^.  Par  J.  Bertrand. 
(Extrait  dee  Nob.  5-6  [1904]  du  Bulletin  de  la  SooiiU  helge  dPAtironowde.^ 
Brnxelles :  Soci^te'  Beige  d'Astronomie.  Size  10  X  6},  pp.  48.  Map9  and 
Diagramt,    Pretented  by  the  Author. 

Geology— Bibliograpliy.  

International  Catalogue  of  Scientific  Literature.  Second  Annnal  Isaiie.  H. 
Geology.  London :  Harrison  &  Sons,  1904.  Size  Sh  x  5i,  pp.  yiii.  and  256. 
Price  IG$.  ChL 


Geomorphology— Angle  of  slope.  Pl^ 

Vierfeljahre,  Naturforteh.  Ges.  ZUrich  48  (1903):  335-359. 

Ueber  Maximalboechnngen  trookener  Schiittkegel  nnd  Schnfthalden.  Von  A. 
Piwowar. 

Geomorphology— Terraoei.  POp€£ 

Verh.  Jiui8,'K,  Mineralog.  Gee.  8t.  Peterthurg  41  (1904) :  55-64. 

Zur  Frage  von  der  Entstebang  terrassenahnlicber  Abetnfnngen,  an  moranebe- 
deckten  Gebirgsanh'angen,  nnter    Inlandeis    gewesener    Geblete.     Von    Boris 
.  Popoff. 

Based  on  obsenrations  in  Bussian  Lapland. 

AHTEBOPOGIOGBAPHT  AlTD  HI8TOBI0AL  GIOGBAPET. 

Anthropogeography.      Petermanne  M.  50  (1904) :  08-79,  92-95.  FriedxieL 

Wesen  nnd  geograpbiscbe  Yerbreitung  der  "  Banbwirtsobaft*'  Yon  Dr.  E.  Fried- 
riob.    Also  separate  copy^  presetiied  by  the  Author. 

Anthropology— Bibliograpby.  • 

International  Catalogue  of  Scientific  Literature.     Second  Annual  Isane.     P. 
Physical  Anthropology.    London :  Harrison  &  Sons,  1904.    Size  8J  x  5J,  pp.  viii 
and  800.     Price  15«. 
One  of  the  most  complete  and  comprehensive  of  the  volumes  of  the  Intomational 

Catalogue,  especially  with  regard  to  English  publications. 

Historical— Early  Voyages.  Hakhijt 

The  Principal  Navigations,  Yoyages,  Traffiques,  and  Discoveries  of  the  English 
Nation,  etc.  By  Richard  Hakluyt.  Vols.  v.  and  vi.  Glasgow:  J.  MaoLelioae 
&  Sons,  1904.  Size  9x6,  pp.  (vol.  v.)  xvi.  and  512 ;  (vol.  vi.)  xvi.  and  528.  Jfops 
and  Plates.    Presented  by  the  Publishers, 

The  whole  of  these  two  volumes  deal  with  voyages  to  the  south  and  aonth-east. 
Like  the  former  volumes,  their  value  is  enhanced  by  reproductions  of  early  maps, 
plans,  and  portraits,  among  the  most  interesting  being  illustrations  of  shipa  of  the 
period,  from  the  *  Architectura  Navalis '  of  J.  Furttenbach ;  a  sailing  chart  of  the 
Mediterranean  made  by  Jacobus  Russus,  of  McBsina,  in  1564 ;  an  English  sailing  chart 
by  T.  Wood,  of  date  1592 ;  the  despatch  from  Sir  F.  Drake  describing  the  burning  of 
the  Spanish  ship  in  Ca<liz  Harbour,  1587  ;  and  William  Borough's  chart  of  the  tame 
operations. 

Historieal— Levant  Ck>mpany.  TJoetiak. 

Queen  Elizabeth  and  the  Levant  Company.  A  Diplomatic  and  Literary  Episode 
of  the  Establishment  of  our  Trade  with  Turkey.  Edited  with  Twenty-six  Fac- 
simile Illustrations  of  Manuscripts  and  otbor  Interesting  Plates,  from  Manuaeripli 
in  His  Majesty's  Public  Record  Office,  the  Manuscript  Department  of  the  Briwb 
Museum,  and  the  Archives  of  Venice,  etc.  By  the  Rev.  H.  G.  Roeedale,  D.D. 
London :  H.  Frowde,  1904.  Size  13}  x  9),  pp.  xii.  and  92.  Prtes  10s.  Od.  neL 
Presented  by  the  Royal  Society  of  Literature.     [See  review,  ante.'] 

BIOeBAFHT. 

Dnehesne-Fonmet.       Questions  Dipl  et  Colon.  17  (1904) :  822-827.  Lemoiai. 

Jean  Dnohesne-Foumet.    Par  F.  Lemoine. 

This  promising  young  French  explorer  (Journal,  xxii.  213)  died  early  in  the 
present  year. 
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Vaa.  eMtro. 

Leonardo  Fea  ed  i  snoi  Tiaggi.    Cenni  biografioi  di  B.  Gestro.    Genoya,  1904. 
SuEe  10  X  7,  pp.  60.    Portrait  and  Map$.    Presented  by  the  Author. 

Fea  was  known  principally  as  an  enthusiastic  zoological  collector  in  Burma,  West 
Afirica,  etc.    He  was  also  an  expert  engraver  on  wood. 

GmBAL. 
Mbliograpby.  Basehin. 

Bibliotheca  G^graphica,  heransgegeben  von  der  Gesellsobaft  fQr  Erdknnde 
zn  Berlin.  Bearbeitet  yon  Otto  Bssohin.  Band  ix.  Jahrgang  1900.  Berlin  : 
W.  H.  Kahl,  1903.  Size  9}  X  6,  pp.  xvi.  and  510.  Presented  by  the  OtteUscha/t 
/Ur  Erdkunde,  Berlin. 

eeograpby.  XilL 

An  Elementary  Class-Book  of  General  Geography.    By  H.  H.  Mill,  d.sg.,  ll.d. 

London:   Macmillan  &  Co.,  1904.    Size  7}  x  5,fp.  xiv.  and  382.    lUuetrations. 

Priee  Ss,  6d.    Preeented  by  the  Publiihere. 
In  this  edition  the  book  has  once  more  been  thoroughly  reyised,  recent  political 
changes  and  colonial  developments  being  noted,  and  population  statistics  brought  up 
to  date. 


NEW  HAPS. 

By  E.  A.  BlUByZS,  Map  Owraiof^  R.Q.S. 

lUBOPE. 
Central  Europe.  Liebenow  and  Ravenstein. 

Liebenow-Bavenstein's  Special-Badfahrerkarte  von  Mittel-Europe.  Scale 
1 : 300,000  or  47  stat.  miles  to  an  inch.  Sheets :  69,  Hertogenbo^ch  ;  82,  Briissel ; 
83,  Maastricht:  96,  Valenciennes;  97,  Glvet;  109,  Bcauvais;  110,  Beims;  111, 
Verdun;  120,  Trentechin;  123,  Paris;  124,  Cb&lonB-sur-Marne ;  125,  Bar  lo  Due; 
181,  Budweis;  132,  Znaim  ;  133,  Lundenburg;  139,  Langres;  145,  Linz  ;  146,  St. 
Polten;  147,  Wien ;  153,  Dijon;  154,  Basel;  155,  Zurich;  156,  Bregenz;  157, 
Innsbmok.    Frankfurt-a.-M. :  Ludwig  Bavenstein,  [1904]. 

Sngland  and  Wales.  Bartholomew. 

The  Survey  Atlas  of  England  and  Wales.  A  scries  of  eighty-four  plates  of  maps 
and  plans,  with  Descriptive  Text,  illustrating  the  Topography,  Physiography, 
Geology,  Climate,  and  the  Political  and  Commercial  Features  of  the  Ck>untry. 
Designed  by  and  prepared  under  the  direction  of  J.  G.  Bartholomew,  f.r.s.e.,  f.b.g.s. 
Parts  xvii.  and  xviii.  Edinburgh  :  John  Bartholomew  &  Co.,  1903.  Price  2%  Qd. 
each  part.  Presented  by  tJie  Publishers, 
These  parts  contain  plates  28,  34-37,  40-42,  forming  the  following  sections  of  the 

8-mile-to-tne-inch  general  map  of  England  and  Wales :  xvii.  (Chester  and  Manchester) ; 

xviii.  (Newark  and  Grantham) ;  xxiv.  (Derby  and  Nottingham) ;  xxv.  (Crewe  and  the 

Potteries);  xxvi.  (Bala  and  Wrexham) ;  xxix.  (Montgomery) ;  xxx.  (Wolverhampton); 

xxxL  (Birmingham  and  Bugby). 

Ingland  and  Wales.  Ordnance  Snrye j. 

GBDHAVcn  SuByiT  OF  Eholahd  avd  Walm  : — Sheet!  published  by  the  Direetor- 
Genend  of  the  Ordnance  Survey,  Soathampton,  from  July  1  to  31, 1904. 

2  miles  to  1  inch  :— 
Printed  in  colours.  New  Forest  and  surrounding  country,  parts  of  sheets  78, 79, 
86,  87,  95,  96,  Is.  6d. ;  Monmouth,  sheet  69,  Is. 

lindi:— 

Printed  in  colours,  254,  Is.  (third  edition). 

District  map,  with  roads  in  colour.  New  Forest :  encased,  on  paper.  Is.,  or  mounted 

on  linen.  Is.  Gd.  (third  edition). 

(Third  edition)  in  oudine,  218,  U.  (enffraved). 

(Third  edition)  with  hills  in  brown  or  black,  218,  268,  285,  U,  each  (engraved). 

6-in«h — County  Maps  (first  revision) : — 
Brseknoekshire,  5  8.E.    Oloneoftenhiro,  71  n.w.,  n.i.,  72  b.b.    Herefordshire,  8  n.w.. 
11  8.W.,  12  8.E.,  18  N.E.,  8.E.    Lelooiterdiire,  19  n.w.,  s.b.,  22  n.e.,  24  aE.,  31  b.e.. 


8S  s.f:.  Eadnorthirs.  22  9,r,  BhrapBhir«  (80  s.w.,  a.x.\  83  h.t.,  h.b.,  81  v.w. 
BamsTMtiluTe  (4  n.w.  ami  n.e.|.  (9  b.w,  and  w.k.),  14  u.u.,  16  s.i.,  IS  ».w.,  18  i,w,  20 
S.W.,  a.B..  23  B,w..  9.E..  26  m.b.,  b.w.,  27  H,E.,2a  8.B.,  30  a.w„  31  s.w.,  34  K.lt..  38  B.W., 
41  M.W.,  42  8.w„  4a  B.K.,  44  s.K.  (44  b.k.  iiiid  o6n  li.B,).  52  a.B.,  54  s.w..  b.e,,  64  K.w,, 
66  H.s.,  73  H.E.,  79  i.K.,  7S  h,g.,  a.w.  8t*ffardiliiTe.7I  s.e.  Boffolk.  60  g.it..  81  t.yr, 
82  8.W.,  83  B.t.  ir4rwiakihiTa,  6  s.w..  S  n.e.  Worse itarihlra,  4  s.f.,  IB  n.w.,  ji.b. 
TorkihiM,  284  »,«.,  200  s,w..  301  n.w, 

U-ineh— Conntr  Mapa  (Bnt  TeYiBton) :— 
BiMknookihlrs,  XXIX.  1,  5, 9,  13 ;  SXX.  2 :  XXXIV.  2,  3, 4, 6,  7,  8.  10,  11.  IS: 
XXXV.  1.  2.  3,  5,  a.  9. 10;  XSXVI.  1.  9.  10;  XXII.  14;  XXIIL  14;  XSIV.  5. 
BvTWlhlTa,  VII.  3  ;  IX.  1.  2,  3.  4,  S,  6.  7,  8  :  X.  3,  4,  7,  8,  9,  10,  11,  12,  13,  14,  15. 
16;  XI.  5,9.  10.  13,14:  XIV.  4.  8.  11:  XV.  9.  10,  li!;  SXI.  3,  4,  7,  8;  XXII.  I. 
2,  4,  S,  8,  7.  8;  III.  11.  15;  VI.  11,  15,  16,  HBreforfihirt,  IX.  IC;  XIV.  2; 
XXXVU.  3;  XLIII.  2)  XLVH.  13.  IS;  LI.  9. 12,  IG:  LII.  2,  3,  6,  7,  8.  9.  10.  IS. 
14;  LIIL3:  LIV.  1.2,3.4.5,6,7,8.9,  10,  11;  LV.  1,2.  laiBenBriUre,  X.  16: 
XI.  13,  14;  SIL13:  XVII.4;  SVIII.  1.  Lincoliuhiie,  OXXX.  4:  CXLVL  3, 
4,  13,  14;  CXI,VII.  1,2.3,5,8.10.  II.  12,  16;  OXLVni.  1,  5,  9,  10;  CLl.  3.9. 
BntlmlVn.  13.14;  Xiri.  15;  XFV.  3,  6.  BomwMtahiM.  VI.  6 ;  Vn.  10  ;  VIII. 
6.  iuBblk,  XXXII.  5,  0,  T.  8,  II,  12,  15.  16;  XXXIII.  5.  6;  XLIU.  10.  14; 
XLlV-2,  6.  9,  10,11;  XLV.  3,  3,  7,  10. 11.  12,  14,  15,  16;  XL VI.  2.  3.  5,  6,  7.  9, 
B.  10.11,12,13,  14,15,16;  XLVII.  1,2,  3,5,6,7,8,9,  10,  11,  12.  13, 14. 15.  It;; 
XLVIII.  5.  6.  7,  8,  9,  10,  11,12,18.14.15;  XL IX,  3.  6.  7.8.9,10,  11,  12.  U,  IS, 
16:  L.  5.  6,  7,  8,  9,  11,  13  (16  and  LI.  13):  LL  5,  9:  LX.  l(4nudLXA.  I); 
LXXVL2.  WarwiakihiTe,  XIIL  10.  14,  lr>:XVL15.  16;XLII.  II.  Waitanm- 
«hi«,  IIU.  16:  V.  10.  13,14.  IS:  VU.  11.12,  14,  16;  X.  1,  2,  :i,  S.  6,  7,  9,  10,  11. 
13.  14.  15;  Xir.  4;  XVI.  I,  2.  3:  XX.  13;  XXX.  13,  14.  15;  XXXIII,  2,.'i.  4: 
XXXIV- 14.  15;  XXXV.  1.  2, .%  5,  6,  7,  9,  10,11;  X LI- 2.  3,  6,  7.  10,  II. 
(E.  Slanford.  London  Agent.) 

Oennuir. 

Karta  lies  Dentarhen  RoiciicB. 

Sliecti :  20,%  GnrdrlegDii :  :115,  Luckuownlde.    Ueruusiicegebeii  von  der  Kartogr. 

AbtheiluDK  der  Kgl.  PrcUBB.  LaDdea-Auriiahme,  [1904].     Friea  1.50  mark  audi 

LaiembnTg.  Hum 

Caite  topogropbiquu  dec  Orand-Duobif  do   LtixEmbonTg  par  J.  Hanaen.     SmIb 
l^.'iO.oOO  ur  1-3  iDQh  to  1  stat.  lailu.     Sheets :  1.  TmLSTU'rgcB ;  2,  Cicrvnas :  4. 
Wiltz;  5,  Viandan;   7.  Bediingt;   8,  Disk  ire  b -Mc  redi ;   9,  Bolitemooh.     Paiia; 
Erhanl  Fti-TM,  [1904]. 
Since  tlie  year  1883  Mr.  J,  Hansen,  of  Parii,  baa  been  cnnged  upon  a  snTTCf  of 
tho  Grand  Diiehj  of  I.uxcmboarg.  on  tbo  scale  of  1  :  20,000,  Ihe  rosulta  of  whioh  ue 
DOW  being  pabliBbed  on  a  reduced  scale  (1  -  50.000)  in  Srtecn  sbeels,  or  wbicli  Iha 
aboTB  are  tlie  Brat  five  to  iw  isanod.     The  culief  ig  shown  by  ftiriii  linea  in  brown, 
rcsembting  iHgnlar  conUmra,  while  figures  in  the  same  oiloar  expreas  ilefiuitd  bei^ti 
of  points  in  metn^B.     RouIb.  which  are  oleaily  dlstinguisbcd  ooeonlitig  to  their  TvUtifa- 
impiirtanoe.  are  in  red,  and  forestB  and  woudt'd  land  in  green.     The  map  iBCli'"*^ 
drawn,  iind  geiierallj  well  proilaced. 

ARIA. 

Ohlsk,  Xonigl.  Ptsiih.  landsi-AnfiiftluUL. 

Kurte  von  OttChina.  Soale  1  :  1,000.000  or  l.'i'S  atut.  miles  to  an  jiidi.  Sheet: 
Taoliang  tu  fn.  Kartograpjiitehc  Abthellung  der  Konigl.  Prenaa.  LnndM- 
.\afriBhnio,  1904.     Priee  1.50m. 

Ohioeas  Tnrkeatan.  HtM 

Map  showing  Dr.  Bven  H^din'a  journey  from  Lojlik  to  Jangi-kol  ami  t«  -Tnr^ 
teubapghan,  1899-1900.  Soile  1  :  100,000  or  16  atut  mile  ti  an  inch.  Patw 
muniit  Oeogrii'phhche  Milleiluiigen.  ,Iahrgang  1901.  Tafel  II.  Ciotha :  iTuaW* 
I'.rthea.  1904.     FreearUnd  by  Ilia  fubli'her. 

Eaatem  Asia.  The  "  TIaat. 

Tl]i:  Timet  Map  of  tiio  RuEBo-Japaiieae  War.    Compiled  from  bhutopi  and  tcIc- 
grnma  prnatically  cxcloaive  to  the  Timei.     Soale  1 : 2,217,000  or  5  atat.  nilea  tn 
ail  iooli.     London  ;  Tlie  TinKt  OfBoc,  1904.     Priea  ,'ia,  net. 
Although  many  raapa  have  beon  pablishod  of  the  sr'nt  of  wnr  in  lb'-  Far  East,  a» 

mlRht  be  expected  whi'U  it  ia  remenAiGriid  that,  with  th<i  exception  of  the  eunst-tlnu, 
H..   _  L._. ,.  __.  .^  Burveys  hare  erer  bean  attempted,  theau  differ  widelj  ttom 
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one  another.  Donbtless  tlie  best  maps  of  Soathcrn  Maiichnria  and  Korea  are  thoeo 
which  have  been  prepared  from  aketclies  of  Japanese  offiocrs,  but  as  these  are  in 
natiye  character,  they  would  be  of  little  service  to  the  ordinary  individual  in  this 
oountry,  even  if  they  were  readily  accessible.  The  Times  map  certainly  contains  more 
names  of  places  than  most  others,  but  it  is  in  many  respects  very  unreliable,  and  some 
serious  errors  occur,  one  being  the  course  of  the  Lau  ho,  whioli  is  sljown  much  too  fur 
to  the  west.  The  map  is  printed  in  colours,  and  is  a  decidedly  rough  production,  but 
it  will  be  found  useful  in  following  the  openitious  of  the  Russo-Jupanese  war.  In 
addition  to  the  principal  map,  there  are  insets  of  the  Siberian  railway.  Port  Arthur, 
the  port  of  Niu-chwang,  and  the  approaches  to  Vladivostok. 

Japan.  Japanese  Impsrial  Geological  Bnnrey. 

Geological  Survey  of  Japan  Reconnaissance  Map.  Topography.  Division  1. 
Scale  1 :  400,000  or  6*3  stat.  miles  to  an  inch.  4  sheets.  Kevised.  Tokyo,  1900. 
PretetUed  by  the  Imperial  Qeoiogical  Survey  of  Japan. 

This  is  a  revised  edition  of  a  general  map  of  Japan  which  was  first  published  in 
1884. 

Xwan-tong  Peninsula.  Sanriee  Oeographiqae  de  rArmee,  Paris. 

Environs  de  Fort  Arthur  et  dc  Dalny  d'aprte  le  Carte  Busse  k  1 :  210,000,  les 
croquis  dn  Gapitaine  d'Amade  et  les  cartes  marines.  Scale  1 :  100,000  or  1'6  stat. 
mile  to  an  inch.    Paris :  Service  G^graphique  de  TArmcJo,  1904.    Price  1.25/r. 

Philippine  Islands.  Military  Information  Diyision,  0.8.A. 

Map  of  the  Philippine  Islands.  Scale  1 :  792,000  or  12*5  stat.  miles  to  an  inch. 
4  sheets.  Compiled  from  the  latest  ofliclal  data  in  the  Second  (Military  Informa- 
tion) Division,  Oifice  of  the  Chief  of  Staff,  War  Department,  Washington,  U.S.A., 
1904.    PreseiUed  by  the  Citief  of  Staff y  Second  {Military  Information)  DivitionJJ.S.A. 

A7BICA. 
Airiea.  Intelligence  Division,  War  Office. 

Africa.  Scale  1 :  250,000  or  3*!)  stat.  miles  to  an  inch.  Northern  Nigeria  (Pro- 
visional). Sheets  :  62 — A,  B,  £,  F,  I,  J,  M,  N.  London :  Intelligoace  Division, 
War  Office,  1904.  Price  U.  6d.  each  eheet.  Presented  by  the  Direetor  of  Military 
Operations. 

Oold  Coast.  Stanford. 

Sketch-map  of  the  Ciold  Coast  Government  Railway,  Sekondi  to  Kumasi,  showing 
stations  and  positions  of  private  sidings.  Scale  1 :  253,440  or  4  stat.  miles  to  an 
inchr  Messrs.  Shelford  &  Sou,  consulting  engineers.  Prt'oa  2s.  6d.  London : 
Edward  Stanford,  1904.    Presented  by  the  Publisher. 

AXEBICA. 
Otnada.  Burveyor-Genoral's  Office,  Ottawa. 

Sectional  Map  of  Canada.  Scale  1 :  190,080  or  3  stat.  miles  to  an  inch.  Carlton 
sheet  (64),  West  of  Third  Meridian,  revised  to  June  17,  1904 ;  Vermilion  sheet 
(71),  West  of  Fourth  Meridian,  revised  to  June  17,  1904;  Seymour  sheet  (92), 
West  of  Sixth  Meridian,  revised  to  July  5,  1904.  Ottawa :  Survey or-GeneraFs 
Office,  1904.    Presented  by  the  Surveyor-Oeneral  of  Canada. 

liearagaa  Bureau  of  the  American  Bepnblios. 

Nicaragua.  Scale  1 :  729,000  or  12*5  stat  miles  to  an  inch.  From  official  and 
other  sources,  prepared  in  the  International  Bureau  of  the  American  Bepublics, 
Washington,  1903.  Presented  by  the  Director  of  Hie  International  Bureau  of  tJui 
American  Bepublics. 

These  two  maps  contain  a  considerable  amount  of  information  concerning  the  com- 
mercial and  physical  geography  of  Nicaragua.  The  first  shows  hills  in  brown  shading, 
bonndaries  and  rivers,  in  addition  to  which  aro  indicated,  by  various  symbols,  telegraph 
lines,  submarine  cables,  steamer  lines,  railways,  the  heads  of  navigation  of  rivers  for 
steamships  and  canoes,  gold  and  silver  workings,  altitudes  in  feet,  and  other  interesting 
information.  The  second  map  shows  the  relief  by  tinted  contours,  and  then  by  different 
symbols  and  colours,  the  districts  of  extensive  ci^tivation  of  coffee,  cacao,  indigo, 
Imnanas,  sweet  potatoes,  rice,  sugar-cane,  tobacco,  and  other  agricultural  products. 
As  Doiany  parts  of  the  country  are  but  little  known  and  only  very  roughly  mapped, 
much  of  the  information  can  only  be  considered  approximate. 

Vaitad  States.  U.S.  Geological  Surrey. 

Geologic  Atlas  of  the  United  States.    Scale  1 :  125,000  or  1*8  stat.  mile  to  an  inch. 
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Folios:  91,  Hartville ;  92.  Guinea;  93,  ElklHml-Tioga:  94,  BMiruaviUe-CanuDlli- 
ville:  »5,  Columbia:  iffi.OliTet;  a7,P<uker;  9S,  TiBliomingo;  99,MitaheUi  100. 
Alaxsndria:  101,  Sun  LuU;  102.  iDduitu;  103.  Nkmpa;  101,  Silvet  cjly;  105, 
Patoka:  106,  Mount  Slaart.  Wtuhiiigton:  Departmeot  at  the  Interior,  U.S. 
GMlogioal  Surrey,  1004.     PrttenUd  by  tft<  U.S.  Gtdogic:U  Surivy. 

AUSTBAIASU. 
AtutralMia. 
Stanford'*  Libru;  Hap  of  AngtrnlaBia.     Scnla  1  : 4,089,061  ur  64-5  sta' 
«a  iuob,     Now  edition.    4  aheeta.    lymdun  :  Edward  IStunford,  1904. 
Important  corrcutioui  have  bi'i'ii  made  to  tliig  map  since  the  laat  edili 
liBhed,  bat  It  Itill  necdii  rurtiior  ruvision,  apeciall;  as  rc(^rds  (iurmau  New  GniMl 
and  tUo  Hdjaaiut  islands  of  Nrir  Fommem  and  Men  Mockleoburg,  and  tlie  islat^ 

OEHEBAL. 
World.  HaitlalM 

A.  HnrUebBa'B  Volks-Attiis  ontballend  72  Karten  in  Rinliundarl  Kartonseitca.  ~ 

Vierte-Auflago.    Liefernngs  2-10.     Vienna  and  Leipzig  :  A.  Hartleben,  [I1W4]. 

Prioe  5Up/.  eaeh  part. 

Tlie  first  isBDe  of  tbis  atlue  wax  iiDticed  in  the  AugDst  mimbur  of  tbo  Juumat. 

The  present  parts  cuutain  tlic  Tolbwiiig  mapa:  Part  2.  Physicsl  map  of  the  AIn: 

Norway  and  Sweden;  Ci'Dtral  America;  Knisar  Wilhelm-Land  and  Bismaroh  .\rahi- 

pelftgo.     Part  3.  Ootouial  and  Ooinmeroial  uiup  of  the  World  ;   Upper  and  LowL-r 

Anstria;  Malay  Arobipelagu;   British  South  Africa.      Part  4,  Germuny;  Itumania: 

Cauoasus.      Part  S,  Italy :    South   Bmiit :  Australia  and  Puljoesia.      Fart  6,  Ptdat 

Regions ;    Raoe    distribution ;    EaropenD    Busaia ;    l^gypt.       Part    7,    SwitEerland) 

Bohemia,  Moriiiia,  and  Silaaia;  Americii.     Part  8,  Speoiul  map  of  Ger _,  .         " 

poninsula ;  PaciQo  islands.     Fart  9.  Oceanic  depchs  and  currents ;  United  Kingdoa 

Ama.    Part  10,  Anstro-Hungary ;  South-wtet  Russia i  Asia  Minor;  Southern  ludi^i 

World.  PMrie  and  SoluJnU^ 

Maroki'  Large  General  Table  Atlas.    Edil«d  by  Prof.  E.  J.  Potrie  and  Colonel 

J.de  Sohakalsky.      Part  7.     8t  Fel«rabarg:  A.  F.  Maroks,  1904.    [In  Rnuian.] 

Frtumled  by  Iha  Puirliiher. 

This  part  coDtains  platus :  2-9,  Climiitological  and  Blhnograpbioal  maps  at  tl 

world ;  13,  Central  Europe  on  the  scale  of  1 : 3,500,000 ;  27,  Earopean  Rnaaia  (ahw 

13)  on  the  scale  of  1 : 2,000,000.  ^ 

0HAET8. 
Admiralty  Charta.  Hydrograpbio  Department,  Admiialt] 

Charts  and  Plans  published  by  the  Hydrographic  Department,  .iduuralty,  during 
Muy  and  JuuD,  1904.     Prennled  by  the  BydrogTapMn  Department.  Admiralty. 

Ha.  Inoha. 

3381  m  =  6-9      Scotland,   west   coa«t.      Hebridee,   Lewis  :— West   Looh   BrnkT. 

3s.  (id. 
8881  m  =  14*0    Ireland,  euath  coast :— Quconatown.    2t.  &d. 
811dm  =  1-9      Baltic  coa.     Gulf  of  llothuia  :~Approucbos  to  Rafso  ud  Biane- 
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Erekli. 
Newfouadland,  east  coast.    Bay  of  E.iploits : — Peter 
_(  07y\  North  Americnn  lakes.    Lake  Huron  :— St.  GUir  rive: 
'  ~\12'1(1J     (Plan  :— Goderioh  harbour).    2».  6d. 
L  =  10      South  Ameiiaa.     Tieira  del  fue^-o.    Beagle  chaniiel : — Cbpe 

Pio  to  Gable  isUud.    2e.  fid. 
1  =  I'O      South  America.    Tiena  del   fuogo.      Beagle  obanaol : — Qi 
island  tu  Lapataia  bay.     2(i.6d. 
_/  l-25lPhilippine  islajidfl.    Plana  oa  the  north  coaat  < 
'  "~1100  /     Port  MiBamia.     Port  LaDgsran.    2«.  lid. 
1  =  10      Cochin  China  ;^^igoii  or  Don  niu  river.    2t.  6<f. 
1  =  2'4      China,  oorth  coaat :— Peiho  or  Peking  river.  Sheet  L.  bma  tbtt 
ontranootoKo-ku(ifapro((«.-(im).    2j.  M. 
_13'5)     Japan,    Plana  on  the  aoutb  coast  of  Yezo: — Fuknyatoft  byoobl. 
'  "\3'6J         Fokushima  bjochi.     1<.  (id. 


NEW  MAPa  375 

Ho. 

1772    Ireland,  east  coast.     Approaches  to  Wexford  harbour.     Plan  added: — 

Boaalare  harbour. 
iUH    Sicily.    Plans  of  anchorages  on  the  west  coast.    Plan  added : — Sciaooa. 
1149    Iceland.    Plans  on  the  west  coast    Plans  added :— Bndir  Erossyik. 
801    West  Indies.     Bait'i  or  San  Domingo.     Approaches  to  Port  an  Prince. 

Plan  added : — Jeremie  bay. 
9138    Alaska.    Anchorages  in  south-east    Plan  added  :  —Yes  bay. 
935    Eastern  archipelago.    Harbours  and  anchorages  between  Bali  and  Timor. 

Plan  added : — Sormata,  west  point. 
2468    Eastern  archipelago.    Selabu,  west  coast    Plan  added : — Warain  road. 
8772    Sulu    sea.      Anchorages   in  Gillolo.      Plans   added : — Ekor    and    Galela 

roads.     Bobani  bay  and  Pasir  Putih  anchorage. 
8392    Philippine  islands.    Plan  added : — Port  San  Vicente. 
1641    China,  east  coast.     Harbours  and  anchorages  on  the  coast  of  Formosa. 

Plan  added : — Taihanroku  anchorage. 
1280    Korean  archipelago.    Port  Hamilton.    Plan  added :— U-to  anchorage. 
1999    New    Zealand.      Ports    Lyttelton   and   Levy.      New  Plan :  —  Lyttelton 

harbour. 
2591     New  Zealand.    Sheet  XIV.    Plan  added  :— Grey  mouth  harbour. 
1490    South  Pacific  ocean.    Harbours  and  anchorages  in  the  Sandwich  islands. 

Plan  added : — Kaanapali  anchorage. 
iJ.  D.  roUer,  Agent.) 

Cbarti  Oaneelled. 

Ho.  Canoelled  by  Mo. 

1233    Kustenjeh  anchorage.     INew  sheet. 
2887    Bendor  Erekli.  /    Kustenjeh  anchorage,  Bender  Erekli  .    .     1233 

678    Goderich  harbour.  Plani  New  plan, 
on  this  chart.  J    Goderich  harbour  on  chart 3390 

^b^S?'^^'*^'^''^'^''i^^^'^~^p'^'^^^'^®'«°'^®^*y^^°^"*  ■  •   ^^1 

^i.j!^?ff^^^*^^H*^"'l*-''(New  chart, 
blr'^ns-t^'ash^^^      Gable  island  to  Lapataia  bay      ....    3425 

581    Farewell  harbour.    Plan 

on  this  sheet. 
967    Port  Misamis.    Plan  on\New  plan. 

this  sheet  /    Port  Misamis 3426 

2454    Port  S.  Vicente.     Plan^New  plan. 

on  this  sheet.  /    Port  San  Vioente  on  sheet 3392 

2658    Peiho  or  Peking  river.      New  plan  of  same 2653 

iJ.  D.  PoUer,  Agent,) 

Charts  that  haye  reoeiyad  Important  Oorrectioni. 

No.  1698,  England,  south  coast: — Dover  bay.  1185,  England,  river  Thames:— 
Sea  reach.  2030,  Ireland,  south-west  coast : — Valentia  harbour.  3 158,  Norway : — 
Newlunghavn  to  Torbiomskier.  3169,  Norway: — Torbiomskier  to  Joeloen. 
8160,  Norway  :—Torbiorn8kier  to  Rano.  1297,  Norway  : —Lepso  to  Ona.  1298, 
Norway :— Approaches  to  Molde.  2307,  Norway.  Sheet  V. :  Smolen  to  Sves 
llor«l.  2315,  Norway.  Sheet  XIII. :  Soro  to  North  cape.  2316,  Norway.  Sheet 
XIV.:  North  cape  to  Tana  fiord.  2331,  Baltic,  Gulf  of  Finland  :—Hang6 
head  to  Bard  sound.  1458,  Spain,  east  ooast : — Ports  and  anchorages.  2740, 
Iceland  and  the  Fffiroo  islands.  565,  Iceland,  western  portion.  566,  Iceland, 
eastern  portion.  3017,  North  American  lakes: — Duluth  and  Superior  harbours. 
2588,  Nova  8cotia,  Bay  of  Fundy :— Yarmouth  to  Petit  passage.  2488,  United 
States,  east  coast :— Portland  harbour.  2580,  West  Indies :— Cuba,  eastern 
portion.  2600,  West  Indies  :~San  Domingo  to  Dominica.  1501,  Alaska, 
Aleutian  islands: — Seguam  island  to  Attn  island.  1064,  Madagascar:— Plans 
on  the  north-east  coast.  40,  India,  west  coast :— Karachi  harbour.  859,  Bay 
of  Bengal: — Mutlah  river  to  Elephant  point  934,  Eastern  archipelago: — 
Surabaya,  etc.  3349,  Cochin  China: — Approach  to  Kwang  chau  wan.  3386, 
China,  east  coast : — Long  harbour  and  approaches.  166,  China,  east  coast : — 
Pitgoda  anchorage.  872,  Japan,  Kiusiu,  west  ooast: — Gulf  of  Kagosima,  upper 
part    764,  New  Guinea,  etc. : — New  Hanover,  New  Ireland,  and  New  Britain. 


NKW   MATS. 

■J527.   Mow   ZtaUad.     Hbect   III.:  Mhjot   uIbiuI   to  FuwtXy  Uy.      2111, 
Zealand ;— out' u  liarbouj.      I91i),   Now   Hebrides  ;—Uftlokul>,   Notthent  | 
1079,  Novr  UebrideH  : — Mulckulik,  iuatliern  ^rt. 
(J.  D.  FotUr.  Agtnt.) 
Hnrtlt  AtUntio  Knd  HgditaiTutsan.  HettorologlMl  tt 

ril.,t  Chart  of  the  North  Atl.mtio  sad  Mrilitemaiean  for  Aujnut.  190 
X^tidun  :  Uetoorologiuil  Ofilct).     Priea  lid.     I'reienUd  by  the  Afalcorologiail  Ojia 

Vnited  Butei  Cbarti.  United  Statm  Hrdr^^Bphia  H 

Flint  Chart  of  tbc  North  Atlantic  Oconn  for  Jalv,  aai  of  the  North  Fad 
Ocean  fur  August,  1904.  U.S.  Hydrosiaphio  Office,  Wosbtuglou,  D.U.,  l' 
Pracntcd  by  the  t/.tf.  nijdrographK  Qpoe. 


PHOTOSBAPHB. 


Ctliforali.. 

An  album  «f  twoQly-tin> 


a  of  the  Spaiiieh  Miuion  StatkiDS  iu  Califofolk. 
PrMentwi  bj/  C.  B.  Wallroth,  Si-j. 

Mr.  Wallnith  is  a  most  geaeroas  oontributor  to  the  Bociely's  oolloction  of  pluA^** 
grapb>,  itud  uiany  oioBlloiit  albums  have  been  ptosoiiled  by  him.  To  theae  he  !•-■'*' 
iidds  thU  iuturuBting  sot  of  large  photographic  reproduction b,  which  appeared  in  tJ'*' 
gnpplement  to  Ibo  Sau  Frsnoiww  Sunday  t'Aronioie  fur  September  13,  19o:i : — 

(I)  Ruina  of  Mission  Ban  Diego  do  Akala  ;  ('J)  Mission  San  Luis  Rey  de  Ftsnc!! ' 
(3)  Miaalon  Sao  Antonio  de  Palo  ;  (1)  Knias  of  the  old  Hission  Sun  Juan  (JupiattaiK 
(j)  MisaioD  ^iau  Qabriel  Aroangel;   (fS)  Misaion  Sun  Fernando  Rej  dt  Espana:  i,'^ 
Miasion  San  Boena  Ventura :  (8)  Misaiuu  BaotB  Inez ;  (9)  Miaaion  La.  I'urisima  Cot* 
o>:])CJo)i:  (10)  Mission  Banta  Barbara:  (It)  Mission  Sau  Luia  Obispo  de  Toloas ;  (t?  -> 
Hiasion  Sun  Miguel;  (13}  Mission  l^nn  Antonio  de  Padua;   (14)  Uission  Han  Ju»  *- ' 
Bautista;   (15)  IliisioD   Nueatra  Seuora  do   la    ^lednd;    (16)   HiMiori   .San  Oailu'-^ 
Borromeo:   (17)  Miaaion  Saute  Ofua  ;   (18)  Misaiou  Ban  Jose:   (19)  Miaaion  Saiil*^ 
Clara ;  (2U)  Miuion  Sau  Fntncisoo  de  Asis ;  (^1)  Miasioii  San  Bafael  Aioangel ;  i^i'l,^ 
Miaaion  San  KrancisiM)  de  Solano. 


Eiek(-8« 
[.  II.  HiokB-BsMit,  . 


Thirty  phutogiapbs  uf  North  China  and  Mongolia,  taken  by  H 

Esq.     Frnaited  by  M.  U.  Bickt-Beaeh,  Eiq. 

These  phct'igtaphs  nere  taken  during  tlie  journey  of  Monirs.  Busaell  m  _ 
Bcauh  dewribed  in  the  OmgraphicalJovraai  for  Kay  last.     They  are  of  ipeoini  ii 
from  the  fact  tljut  oar  knowledge  of  a  gieatet  part  of  the  region  Ci 
The  titles  are  as  follows  :  — 

(1)  The  Prince  of  Chaatucbi ;  (■!)  The  Prince  ul  Chasluobi  and  suite  ;  (3)  Pi 
enclofuie,  Ohastnchi ;  (4)  Gueat  huts,  Chutuohi;  (5)  Fording  a  stream  in  Hon 
(U  and  1}  Mongol  meu  aud  boys :  (8)  Mongol  men  and  nomeo :  (9)  Mongol  n 
Mongol  huts;  (11)  Mongols  with  salt-carla:  (12)  Mr.  Russoirs  servants,  _^^ 
mules  and  ponies;  (13  and  14)  Mongolian  ponies;  (15)  A  valley  in  Mongolia^ 
oud  19)  Lamassery,  Ying  Chekii  Mioo;  (20)  Faita;  (21)  Plaster  relief  on  w^T 
Porta:  (22)  Hot  springs,  Lode  .Sban:  ('2il)  Farm  hooae  group  in  Wei  Cheng;  fl 
Fnriliog  the  I-suu  Ho:  (2S)  Lama  temple,  Johol;  (26  and  27)  Lamassery,  Jol 
(28)  Carta  in  t'ourtjard  of  inn  at  Jehol :  (2^)  Execution  procession,  Jehol ;  (30)  ^ 
(Ireat  Wall  at  Kupikiu. 
Ityaialand. 

tT'ix  photographa  illustrating  the  t(J>acoo  cultivation  id  Nyosalaud. 
All   who  are  specially  concerned  is  the  devclopmeot  of  British   Centml   Africa  | 
will  be  inleri'stod  in  these  photogrophfl.     They  ore  balf-platea,  and  aru   vury  gooil 
speoiment. 

(1)  Preparation  of  soil:  (2)  Curiiig-bam  in  course  of  erection  ;  (3)  Seed  buds  under 
gauze :  (4)  Tobacco  leaf  Hpecimonid ;  (5)  Curing-ahcd  ;  (6)  Plantation,  Havana  pUnli, 

If^.— It  would  greatly  add  to  the  value  of  the  coUeotion  of  Photo- 
graphs which  has  b»eu  eetablished  in  the  Uap  Room,  if  all  the  Fellows 
of  the  Society  who  have  takea  photographs  during  tb«lr  travels,  would 
forward  copies  of  them  to  the  Ifap  Curator,  by  whom  they  will  b* 
acknowledged.  Should  the  donor  have  purchased  the  photographs,  it 
will  be  useful  for  refereuoe  If  the  name  of  the  photographer  and  his 
addrass  are  glvan. 
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RETURN  OF  THE  NATIONAL  ANTARCTIC  EXPEDITION. 

The  safe  return  to  this  country,  during  the  seoond  week  in  September, 
of  the  National  Antarctic  Expedition  in  the  Discovery,  has  brought  to 
a  close  an  enterprise  which,  for  the  value  of  the  results  achieved,  is 
oertainlj  worthy  of  a  very  high  place  alike  in  the  roll  of  polar 
expeditions,  and  in  the  long  series  of  peaceful  enterprises  for  which, 
as  well  as  for  her  warlike  victories,  the  British  navy  has  ever  been 
distinguished.  The  expedition,  it  may  be  recalled,  has  passed  no  less 
a  period  than  two  years  and  two  months  within  the  Antarctic  circle ; 
and  while,  in  the  trying  circumstances  inevitable  in  such  a  case,  much 
of  the  success  is  certainly  due  to  Captain  Scott's  rare  gifts  for  command, 
almost  as  much  is  to  be  ascribed  to  the  devoted  loyalty  and  zeal  of 
officers  and  men.  All  alike  have  done  splendid  work,  and  all  alike  have 
earned  the  thanks  of  their  countrymen.  The  well-deserved  honours 
already  conferred  on  the  explorers  by  the  King  and  the  Board  of 
Admiralty  are  referred  to  below. 

The  task  entrusted  to  Captain  Scott  and  his  companions  in  the 
official  instructions  was  one  which  in  any  case  must  make  large  demands 
on  the  courage  and  skill  of  all  concerned.  To  have  performed  such  a 
task  would  have  marked  the  expedition  as  a  success.  But  the  explorers 
have  done  much  more:  the  second  winter  and  the  second  travelling 
season  have  more  than  doubled  the  importance  and  value  of  their  work» 
The  perils  and  difficulties  have  been  great,  and  such  as  only  polar  men 
can  fully  appreciate ;  but  the  reward  has  been  great  also.  Extensive 
geographical  discoveries  have  been  made,  and  careful  surveys  carried 
oat,  while  in  other  branches  of  science  the  results  are  no  less  striking. 
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The  discoTorj  of  a  fossil  flora  in  the  far  south  is  of  great  scientifio 
importance,  while  the  biological  collections  are  quite  unique,  for  thej 
are  the  first  ever  made  700  miles  to  the  south  of  the  antarctic  oirole* 
The  careful  meteorological  records  are  more  than  doubled  in  value  bj 
their  extension  over  two  years;  and  the  same  may  be  said  of  the 
magnetic  observations,  of  which  those  taken  with  the  Esohenhageii 
instruments  form  a  continuous  record.  Id  eluding*  700  magnetograms. 
It  is,  of  course,  premature  to  anticipate  final  results,  though  there  are 
fascinating  problems  awaiting  solution ;  but  it  may  be  mentioned  that 
whereas,  on  November  1, 1903,  a  magnetic  storm  prevailed  from  Potadam 
to  New  Zealand,  the  same  day  showed  one  of  the  most  important  mag- 
netic disturbances  recorded  at  the  Discovertfs  winter  quarters.  The 
value  of  the  observations  for  declination,  inclination,  and  total  foroe 
during  the  memorable  journey  over  the  great  ice-sheet  is  enhanced  by 
the  fact  that  the  effect  of  local  disturbances  was  completely  eliminated. 
The  observations  will  therefore  be  of  use  in  fixing  the  position  of  the 
magnetic  pole.  The  rest  of  the  physical  work,  including  gravity, 
seismic,  tidal,  and  other  observations,  such  as  those  for  atmoepheric 
electricity,  were  likewise  steadily  continued  through  both  years. 

It  will  be  remembered  that,  after  her  voyage  across  the  South  Pacific 
and  a  successful  passage  through  the  Straits  of  Magellan,  the  Discovery 
touched  at  the  Falkland  islands  in  the  latter  part  of  July,  although  the 
news,  which  came  by  mail,  was  only  received  in  this  country  a  month 
later.  It  was  quickly  followed  by  the  announcement  of  the  safe  arrival 
at  the  Azores,  the  probable  date  of  arrival  at  Spithead  being  then  given 
as  about  Saptember  10.  As  throughout  the  whole  voyage,  the  ship 
kept  well  up  to  time  to  the  last,  being  signalled  off  Plymouth  in  the 
afternoon  of  September  9,  and  reaching  Spithead  early  on  the  10th. 
She  was  soon  afterwards  boarded  by  a  party  from  the  shore,  including 
Sir  Clements  Markham,  who,  with  varioas  friends  of  the  officers, 
remained  on  board  during  the  passage  to  Spithead,  where  the  ship  was 
swung  for  the  adjustment  of  the  compasses,  etc.,  afterwards  steaming 
to  the  dockyard,  which  was  reached  about  dusk.  Both  officers  and 
crew  were  in  the  best  of  health  and  spirits,  while  the  trim  and  well- 
kept  appearance  of  the  ship  excited  much  attention. 

During  its  stay  in  Portsmouth  the  expedition  met  with  a  most 
cordial  reception  both  from  the  authorities  and  the  general  public,  who 
alike  showed  a  gratifying  appreciation  of  the  work  done  by  the 
explorers.  All,  from  the  mayor  downwards,  exerted  themselves  to 
make  the  stay  a  pleasant  one,  and  the  arrangements  for  the  first  public 
reception  of  the  members  of  the  expedition  were  carried  out  with  the 
utmost  heartiness  and  success.  A  formal  welcome  was  accorded  to  both 
officers  and  crew  at  a  dinner  given  in  their  honour  by  the  mayor  (Major 
J.  E.  rink)  on  September  13.  Captain  Scott  sat  on  the  right  of  the 
mayor,  and  among  the  guests  were  Mr,  A.  H.  Lee,  M.P.,  Civil  Lord  of 
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the  Admiralty,  Sir  Clements  Markham,  Admiral  Sir  Yesey  Hamilton, 
Sir  Allen  Young,  Admiral  Field,  Eear-Admiral  Henderson  (superin- 
tendent of  Portsmouth  dockyard),  and  many  others.  In  proposing  the 
toast  of  the  evening,  the  mayor  spoke  of  the  "British  grit"  displayed 
by  the  members  of  the  expedition,  and  expressed  the  opinion  that 
Captain  Scott  had  been  associated  with  one  of  the  greatest  peace 
yiotories  of  the  British  Navy  since  the  days  of  Parry  and  Boss.  In 
replying.  Captain  Scott  said  that  out  of  thirty-seven  who  remained 
during  the  second  winter,  thirty  belonged  to  the  Boyal  Navy,  so  that  in 
coming  to  Portsmouth  they  felt  like  coming  back  home.  Sir  Clements 
liarkham  spoke  of  the  assistance  rendered  by  the  Admiralty,  while  Mr. 
Arthur  Lee  welcomed  the  expedition  home  in  the  name  of  that  body. 

The  public  reception  of  the  expedition  in  London  took  place  on 
September  16,  and  was  of  an  equally  cordial  and  successful  character. 
The  Discovery  sailed  from  Spithead  on  the  14th,  arriving  at  the  East 
India  Dock  on  the  following  afternoon.  Invitations  to  a  luncheon  at 
the  docks  had  been  sent  in  the  names  of  the  Presidents  of  the  Boyal 
and  Boyal  Geographical  Societies  to  the  officers  and  crew  of  the 
Discovery,  and  to  a  number  of  other  guests,  who  assembled  at  1  p.m. 
of  the  16th  in  one  of  the  warehouse  sheds  adjoining  the  docks,  many 
of  them  having  first  inspected  the  ship  as  she  lay  alongside  the  jetty. 
Sir  Clements  Markham  occupied  the  chair,  and  was  supported  by  Mr. 
A.  B.  Eempe,  treasurer  of  the  Bo^^al  Society,  the  places  of  honour 
being  £Qled  by  Captain  Scott  and  Lieut.  Armitage,  respectively  leader 
and  second  in  command  of  the  expedition.  Among  the  company  present 
were  (of  old  Arctic  explorers)  Admirals  Sir  Vesey  Hamilton,  Sir  George 
Nares,  Sir  Lewis  Beaumont,  Bear-Admiral  Aldrich,  and  Sir  Allen 
Toung ;  Mr.  W.  S.  Bruce,  leader  of  the  Scottish  Antarctic  Expedition ; 
the  Eight  Hon.  W.  E.  Macartney ;  Sheriflf  Sir  A.  Beynolds,  Sir  Henry 
Bulwer,  Sir  G.  Taubman-Goldie,  Sir  H.  H.  Johnston,  Sir  G.  Mackenzie, 
Admiral  the  Hon.  Sir  E.  Fremantle,  Vice- Admiral  Sir  Arthur  Moore, 
Vice- Admiral  Sir  B.  Harris,  Bear-Admiral  Sir  W.  Wharton,  Colonel 
Church,  Mr.  L.  W.  Longstaflf,  Major  Leonard  Darwin,  Mr.  J.  F.  Hughes, 
Dr.  J.  Scott  Keltic,  Sir  B.  Giflfen,  Sir  H.  Tozer,  Capt.  E.  W.  Creak,  Capt. 
A.  M.  Field,  Capt.  D.  Wilson-Barker,  president  of  the  Boyal  Meteoro- 
logical Society,  and  Mr.  Cyril  Longhurst,  Secretary  of  the  Expedition. 
The  ship's  officers  and  scientific  staff  were,  in  addition  to  those  already 
named,  Lieut.  C.  W.  Boyds,  r.n.,  Eng.-Lieut.  B.  W.  Skelton,  E.N.,  Dr.  B. 
Eoettlitz  (chief  medical  officer),  Mr.  T.  Y.  Hodgson  (biologist).  Dr.  E. 
A.  Wilson,  Mr.  H.  T.  Ferrar  (geologist),  Mr.  L.  Bemacchi  (magnetic 
observer),  Lieut.  M.  Barne,  r.n.,  and  Lieut.  G.  F.  Mulock,  &.N.  Lieut. 
E.  H.  Shackleton,  who  was  invalided  home  last  year,  was  also  present. 

After  luncheon  the  members  of  the  expedition  were  welcomed 
by  representatives  of  the  Admiralty,  the  City,  the  Boyal  Society,  and 
the  Boyal  Geographical  Society.    The  following  speeches  were  made : — 
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Sir  Gleuents  Mabkhaii  eaid  be  was  pleased  to  tell  tbe  ofScers  and  men  of  tha 
Duoaaery  that  tlie  Kiog  bod  beoH  gradausly  pli-ased  to  Humnion  Captain  >Scott 
BBlmoral  for  a  few  days.    His  Majost;  hod  ex|ireB^.l  the  wish  thftt  the  captain 
ihould  talie  with  bim  tlie  ptiotograiihs  and  Hkotuhee  t&ken  on  tbc  voyage,  a.  request 
wbich  doubtless  would  give  pleaaare  to  Dr.  Wilson  and  Lieut.  Bkelton, 

Tice-Admiral  Sir  Lewis  Beaumont  siid  ho  had  the  pleasure  of  being  the 
representative  of  tbe  Admimlty  on  that  occasion,  b«,  owing  to  oiroumatancre  over 
which  they  Imd  no  cootrol,  tlie  First  Lord  and  other  Lards  of  the  Admiralty  were 
prevented  from  being  present.  He  was  privileged  to  convey  the  following  greeting 
from  the  First  Lord  to  Captain  Seott  and  his  comrades :  "  Wil!  you  tell  Captain 
Scott  and  his  officers  and  men  the  satisraction  of  tbe  Board  of  Admiralty  at  the 
manner  in  which  tbey  have  so  thoroughly  upheld  the  traditions  of  the  Navy,  and 
with  what  pleasure  they  greet  them  on  their  return  to  England?  "  He  knew  that 
the  Admiriilty  always  took  a  deep  interest  in  eiploratloas  of  this  sort,     Tbef 

r  looked  upon  tbe  work  as  being  equivalentcertiinly  to  any  other  kind  of  peace  work;; 

'  indeed,  as  hardly  iuferior  to  the  most  arduous  and  distingaished  service  before  tha^ 
enemy.  It  wai  already  known  that  the  explorers  had  been  rewarded  with  med^ 
for  their  exploits,  but  this  might  be  considered  the  official  an nonnc anient,  the  First 
Lord's  words  being,  "  Will  you  also  announce  to  them  that  His  Majesty  hat 
graciously  notified  his  intention  to  confer  upon  them  a  medal  to  cummeniorale 
their  expedition,  which  will  of  course  be  worn  by  them  as  the  Arctic  msdala  of 
former  expeditions  have  been  worn  ;  "  nnd  he  might  mention  that  Ibu  Arctic  madal 
was  not  inferior  in  its  sigai6cance  to  any  war  medal.  Bding  an  old  Arctic,  ha 
desired  to  take  this  occasion  of  welcoming  them  on  behalf  of  all  the  old  Arctics. 
There  were  a  number  of  gentlemen  present  who  hod  had  experience  in  Arctic 
discovery,  dating  as  far  back  as  1650 — such  as  the  President  of  the  Royal  Geo-i 
graphical  Society,  Sir  Vesey  Hamilton,  Sir  George  Narea ;  they  wore  the  veterans 
of  Arctic  exploration,  and  in  their  names  and  on  behalf  of  alt  old  Arctic  officers 
he  ventured  to  welcome  home  Captain  Soottand  his  oftioera.  There  never  had  been 
jealousy  among  Arctic  uxplurerd,  and  in  this  iustance  all  would  be  ready  to  give 
the  very  highest  meed  of  praise  tu  the  present  expedition.  They  bad  not  only  done 
their  work  most  splendidly,  but  they  had  done  it  with  a  modesty  which  was  ft 
credit  to  all  concerned.  The  Admiralty  bad  already  marked  their  approval  of  tha 
work  of  the  commander,  by  bis  protiiotioD  to  the  rank  of  captain,  and  would 
unquestionably  mark  their  appreciation  of  tbe  work  done  by  hie  olScera  and  men. 

Sheriff  Sir  A.  REtNoms,  in  the  absence  of  the  Lord  Mayor,  extended  to  the 
explorers  tbe  welcome  and  congratulations  of  the  City  of  London. 

In  the  absence  of  Sir  W,  Huggins,  President  of  the  Buyal  Society,  who  tnncll 
T^retted  his  inability  to  be  present,  Mr.  Keupe,  treasurer  of  the  Royal  Societfj 
extended  a  hearty  wcloomc  to  the  voyagers  ou  behalf  of  that  body.  He  said 
he  much  appreciated  tbe  duty  he  had  to  perform,  as  he  bad  been  closely 
with  the  work  of  the  expedition,  and  bad  had  it  coustantly  in  mind, 
indeetl,  have  been  difficult  fur  him  to  have  forguttea  tlieir  existence,  as  hardly 
week  passed  in  which  it  bad  not  been  his  duty  to  sign  cheques  for  them.  Ha 
charged  by  tbe  President,  Council,  and  Fellows  of  the  Royal  Society  to  offer 
party  their  worm  congratubtions  upon  the  accomplishment  of  the  arduous  work 
on  wbich  they  bad  been  engaged  for  so  long,  and  their  sincere  thanks  for  the 
manner  in  which  tbuy  had  carried  out  the  Eclentific  in  vcsti gallons  with  which  tbey 
hod  been  entrusted.  He  did  not  speak  as  an  export,  but  he  felt  aatisfiad  that  tha 
additions  they  had  rnadv  to  our  scietitiQc  knowledge  were  iuport&nt,  and  that  their 
importance  would  l>e  shown  in  the  future.  It  was,  of  course.  Inevitable  that  soma 
time  must  elapse  before  the  full  value  of  the  work  done  cuuld  be  properly  estimated* 
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and  its  mcaniDg  proclaimed  to  the  world.  The  explorers,  however,  might  rest 
aatisfied  that  the  results  of  their  labours  would  be  published  long  before  the 
appreciation  of  those  labours  had  faded  away ;  that  their  endeavours  were  recog- 
nized by  the  nation  was  strongly  exemplified  by  the  action  of  the  King.  His 
Majesty  had  felt  the  nation's  pulse,  and  had  prescribed  an  Antarctic  medal.  The 
accuracy  of  the  diagnosis  and  excellency  of  the  prescription  were  evidenced  by  the 
glow  of  healthy  satisfaction  which  had  followed  the  dose.  He  (Mr.  Eempe)  had 
carefully  refrained  from  referring  to  the  names  of  .particular  workers  on  the  expe- 
dition, because  all  deserved  praise  for  what  had  been  done ;  but  he  was  sure  they 
would  pardon  him  for  saying  that  they  owed  a  particular  debt  of  gratitude  to 
Captain  Scott  for  the  consummate  and  continued  care  he  had  bestowed  upon  the 
health  of  the  members  of  the  expedition.  As  a  member  of  the  Finance  Committee 
of  the  expedition,  the  fine  coudition  in  which  the  ship  came  back  to  our  shores 
also  appealed  very  strongly  to  him.  He  trusted  the  ship  might  fiud  a  proper  and 
■atisfactory  berth,  and  that  she  might  accomplish  some  good  work  in  the  future. 
On  the  Society's  behalf,  he  wished  them  all  long  life  and  happiness,  and  other  fields 
to  conquer. 

Sir  Clements  Markham,  representing  the  Royal  Geographical  Society,  desired 
particularly  to  express  their  warm  thanks  to  the  warrant  officers  for  the  admirable 
way  in  which  they  had  conducted  their  several  departments.  They  had  splendidly 
sapported  their  cfficers,  and  he  felt  strongly  himself  that  the  discipline  which 
existed  on  board  had  largely  contributed  to  the  healthful  condition  in  which  all  had 
returned  home.  He  was  afraid  there  were  many  frost-bites,  but  no  amputations 
bad  been  necessary,  and  he  considered  that  was  largely  due  to  the  way  in  which 
the  men  had  obeyed  the  iustructioos  of  their  officers.  He  also  congratulated  the 
crew  for  the  manner  in  which  they  handled  the  sledgep.  It  was  due  to  officers  and 
men  all  working  so  well  together  that  they  had  achieved  so  great  a  success ;  and 
now  that  they  had  returned,  it  must  bo  with  feelings  of  melancholy  in  leaving  so 
interesting  a  region.  He  did  not  think  there  could  be  any  doubt  that  they  would 
regret  very  much  leaving  the  old  ship.  That  was  intended  to  he  a  paying- off 
luncheon  at  which  officers  and  men  could  meet  together,  therefore  there  was  a 
oerUun  melancholy  feeling  about  it.  They  '^ould  always  look  back  to  the  recent 
period  of  their  lives,  and  feel  that  they  had  had  opportunities  to  make  them  better 
and  finer  men.    All  wished  them  happiness  and  success  in  their  future  lives. 

Captain  Scott,  who  was  enthusiastically  cheered  on  rising  to  reply,  said  he 
felt  somewhat  overwhdmed,  and  he  could  only  thank  the  many  friends  of  his 
comrades  and  himself  for  the  interest  they  took  in  the  ship  before  her  departure 
and  throughout  the  expedition.  He  was  speaking  before  many  old  Arctic  explorers 
who  were  able  to  judge  of  Arctic  work,  and  that  enhanced  the  difficulty  of  his 
poeition.  He  never  expected  such  a  welcome  as  they  had  all  received,  and  the 
sward  which  had  been  made  had  been  deeply  appreciated  by  all.  They,  as  naval 
men,  had  seen  before,  and  had  coveted,  the  little  bit  of  white  ribbon  which  they 
had  now  received.  When  they  came  home  and  heard  that  His  Majesty  considered 
their  services  had  earned  that  ribbon,  they  had  the  profoundest  feeling  of  gratitude. 
With  regard  to  himself,  he  treasured  the  promotion  which  had  been  extended  to 
him,  and  he  felt  that  he  had  been  amply  rewarded,  for  all  that  he  had  done.  He 
was  pleased  to  hear  the  suggestion  that  others  would  be  rewarded,  for  Arctic 
exploration  was  not  a  one,  two,  or  ten  men  show,  but  it  needed  the  co-operation  of 
all.  They  had  all  worked  together.  A  spirit  of  good-will  and  comradeship  had 
been  maintained  throughout,  and  from  start  to  finish  there  had  been  nothing  but 
loyalty  and  a  desire  to  work  for  the  general  good.  There  had  never  been  a  thought 
of  aelfiahneas.    They  had  not  been  actually  under  the  King's  regulations,  but  at 
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the  same  time  most  of  them  were  proad  to  be  under  them,  and  all  in  the  ship  had 
obeyed  those  regulations  up  to  the  letter.  Whateyer  might  come  out  in  the  way 
of  scientific  results,  he  could  only  say  that  the  gentlemen  who  had  been  engaged 
in  those  investigations  had  done  thoroughly  hard  and  honest  work,  and  more  work 
than  people  generally  knew.  He  was  proud  that  he  had  been  in  command  of  such 
a  company.  He  was  very  glad  of  having  had  an  opportunity  to  say  these  things 
publicly,  because  now  came  the  time  when  he  parted  from  his  comrades;  now 
was  the  sad  time  of  the  breaking  up  of  their  small  community.  They  had  been 
a  happy  little  body,  and  they  parted  from  the  Discovery  with  extreme  regret.  He 
thanked  all  present  for  the  generous  way  in  which  they  had  welcomed  them  home. 
The  proceedings  terminated  with  the  toast  of  **  Sir  Clements  Markham,**  pro- 
posed by  Colonel  G.  E.  Church,  and  a  brief  reply. 

In  the  evening  of  the  same  day,  a  dinner  of  the  Boyal  Geographical 
Society  was  held  at  the  Criterion  Eestaurant.  The  gnests  included  the 
officers  of  the  expedition,  and  most  of  the  visitors  who  were  present 
at  the  luncheon.  To  the  names  of  the  old  Arctic  officers  given  above 
must  be  added  that  of  Admiral  Sir  Leopold  McClintock,  who  had  been 
unable  to  be  present  at  the  earlier  function,  while  the  representative 
character  of  the  gathering  was  enhanced  by  the  presence  of  men  of 
science  like  Sir  W.  Thiselton-Dyer,  Prof.  Sylvanus  Thompson,  Dr.  W.  N. 
Shaw,  Mr.  A.  B.  Kempe,  and  others.  A  large  number  of  the  members 
of  the  Society  and  their  friends  were  also  present,  and  the  company 
altogether  numbered  nearly  300.  The  speeches  which  followed  the 
dinner  were  listened  to  by  a  number  of  ladies,  including  several  of  the 
friends  of  the  officers,  and  the  giving  of  the  toasts  was  interspersed  with 
musical  performances,  including  the  singing  of  "  Home,  Sweet  Home.** 

The  Pbesidekt  proposed  "  His  Majesty  the  King,  the  Patron  of  the  National 
Antarctic  Expedition."  He  said  His  Majesty  had  taken  a  deep  interest  in  geo-> 
graphical  matters  since  his  early  youth,  and  he  had  within  the  last  few  hours 
shown  how  great  was  the  interest  that  he  continued  to  take  in  the  explorations 
and  labours  of  his  subjects  for  extending  our  knowledge  of  the  Earth's  surface. 

In  proposing  "  His  Royal  Highness  the  Prince  of  Wales,  Vice- Patron  of  the 
Expedition,''  the  President  said  he  should  never  forget  the  encouragement  which 
he  received  from  His  Royal  Highness  at  a  time  when  he  was  almost  in  despair 
of  being  able  to  send  out  a  relief  ship. 

The  President  next  proposed  "  The  Health  of  Captain  Robert  Falcon  Scott, 
B.K.,  Commander  of  the  Expedition."  He  said  it  was  his  pleasing  duty  to  propose 
the  toast  of  the  eveniog.  Superlatives  were  unnecessary;  they  all  knew  what 
Captain  Scott  had  done.  Captain  Scott  had  made  himself  acquainted  with  all  that 
had  been  done  in  the  Arctic  regions,  but  the  conditions  which  prevailed  in  the 
Antarctic  regions  were  in  many  respects  very  different,  and  he  had  been  to 
a  great  extent  an  origioal  polar  traveller.  They  had  not  yet  been  able  to  read  a 
full  account  of  the  journeys  which  Captidn  Scott  had  caused  to  be  made,  or  of  the 
magnificent  journeys  which  he  himself  made  over  the  ice.  But  they  knew  the 
distances  that  had  been  covered,  and  he  thought  they  might  say  the  journeys 
had  not  been  surpassed,  either  in  the  difficulties  overcome  or  in  the  importance  of 
the  results.  Captain  Scott  might  be  described  as  the  creator  of  sledge  travel  in  the 
Antarctic  regions.    He  had  done  a  great  service  to  his  country.    He  had  had 
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most  able  assistance,  and  had  shown  himself  to  be  a  great  commander.  He  was 
sore  that  Captain  Scott  and  his  ofiBcers  would  wish  him  to  mention  the  hospitality 
and  invaluable  help  that  they  received  from  the  colony  of  New  Zealand. 

CSaptain  Soott,  who  again  met  with  a  most  enthusiastic  reception,  said  it  was 
three  years  since  he  entered  into  the  employment  of  the  two  Societies  which  sent 
out  the  expedition.     He  entered  into  that  new  employment  with  considerable 
trepidation,  and,  he  might  add,  with  considerable  ignorance  of  his  subject.    But 
whenever  he  asked  for  advice  or  assistance  he  was  able  to  get  it  from  the  members 
of  those  Societies.    He  would  like  to  tell  them  a  great  deal  about  the  Antarctic,  but 
he  was  sure  there  was  not  time  that  night.    He  would  like  to  draw  their  attention 
to  the  facts  which  went  to  make  such  success  as  the  expedition  accomplished,  and 
to  bring  to  their  minds  a  vivid  picture  of  the  work  accomplished  by  the  various 
officers  and  men.    He  would  like  to  present  to  their  minds  the  picture  of  Mr. 
Hodgson,  staggering  in  with  his  arms  full  of  frozen  specimens,  and  distributing  them 
over  the  ward-room  table ;  of  Mr.  Royds,  who  had  every  moroing  to  change  his 
records  with  frost-bitten  fingers ;  of  Mr.  Barne,  who,  on  his  famous  sledge,  the 
Flying  Scud,  disappeared  in  the  darkness,  nothing  more  being  heard  of  him  until, 
when  they  were  getting  anxious  and  were  preparing  a  search  party,  he  appeared  on 
the  scene  again.    He  would  like  to  tell  them  of  Dr.  Koettlitz,  and  all  the  rest  of 
them.    All  were  equally  diligent,  and  it  was  to  their  contioued  diligence  that  they 
owed  anything  like  succfss.    In  addition  to  that,  they  had  good  fortune  in  finding 
their  winter  qusrters.    They  arrived  at  them  by  chance,  but  he  did  not  believe  that 
a  more  suitable  spot  could  be  selected.    Their  detention  for  a  second  winter  was  also 
extremely  fortunate,  though  it  did  not  appear  to  be  so  at  the  time.    It  had  often 
astonished  him  since  to  think  of  the  number  of  false  impressions  in  regard  to 
matters  of  detail  that  they  would  have  come  home  with,  and  the  number  of 
hds  that  would  have  remained  unobserved,  had  they  returned  a  year  sooner. 
It  was  to  the  second  winter  that  they  owed  any  measurement  of  the  movement  of 
the  ice  in  those  parts.    Without  it,  they  would  have  missed  the  great  discovery  of 
the  fossils;  they  would  have  missed  the  great  biological  collection  which  Mr. 
Hodgson  continued  to  make ;  and  they  would  have  missed  knowledge  of  the  interior 
of  Victoria  Land  beyond  the  immediate   mountains.      Moreover,   they    would 
have  missed  two  consecutive  years  of  meteorological  and  magnetic  observations. 
Although  it  caused  them  considerable  anxiety  and  annoyance  to  stop  behind,  yet 
he  could  never  look  upon  the  circumstances  as  anything  but  a  blessin^n  disguise. 
The  Antarctic  campaign  at  the  beginning  of  this  century  was  now  practically  at  an 
end.    It  had  been  the  greatest  pleasure  to  him,  on  returning  home,  to  receive 
telegrams  and  letters  of  welcome  from  others  who  had  conducted  expeditions  to  the 
southern  regions.     He  had  received  the  kindest  letter  from  Prof,  von  Drygalski, 
and  the  kindest  congratulations  from  Mr.  Bruce,  who  was  dining  with  them  that 
night     He  was  able  to  return  those  congratulations,  for  Mr.  Bruce*B  expedition 
went  to  a  point  of  extraordinary  interest,  and  in  finding  the  limits  of  the  Weddell 
sea  had  done  precisely  the  work  that  they  could  have  most  wished  to  see  done.    Sir 
Clements  Markham  had  spoken  much  too  highly  of  his  services,  and  he  could  only 
thank  him  for  his  kindness.    He  wished  especially  to  thank  him  and  the  secretary 
of  the  Expedition  Committee,  Mr.  Longhurst,  for  the  great  care  tbey  had  taken  to 
keep  their  relatives  posted  with  the  latest  news  of  their  movements. 

The  Prbsident  then  proposed  "The  Health  of  the  Members  of  the  Expedition." 
He  said  he  wished  that  all  the  members  of  the  expedition  were  present.  They  had 
nad  the  great  pleasure  of  sitting  down  with  the  warrant  officers  and  men  earlier  in 
the  day,  and  they  now  had  with  them  the  officers  of  the  expedition.  Captain  Scott 
had  told  them  how  they  had  worked ;  they  went  forth  with  a  determination  to 
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distinguish  themselves  as  explorers.  They  took  with  them  the  bftnneri  whicb  tbej 
saw  behind  him,  and  carried  them  into  parts  of  the  Earth  where  the  human  foot 
had  never  before  trod. 

The  toast  was  cordially  honoured,  the  company  again  rising  and  cheering 
heartily. 

Lieut.  ARiriTAOE,  R.K.B.,  who  first  responded,  expressed  the  pleasore  it  had 
given  him  to  be  associated  in  the  work  with  officers  of  the  Royal  Navy,  dwelling 
also  upon  the  loyal  help  rendered  by  the  warrant  ofiBcers  and  men.  They  ooiild 
have  done  nothing  if  they  had  not  had  a  commander  who  was  also  their  comnde^ 
and  for  whom  they  felt  they  could  do  anything,  at  any  sacrifice. 

Dr.  EoETTLiTZ,  speaking  more  especially  on  behalf  of  the  scientific  staff^  refenvd 
to  the  great  interest  taken  by  Captain  Scott  in  their  work,  without  which  their  taak 
would  have  been  far  from  ea^y.  Captain  Scott  had  been  at  great  pains  to  maka 
himself  acquainted  with  the  various  branches  of  science  to  which  their  attention 
was  devoted,  with  the  result  that  he  was  able  to  discuss  with  them  their  methoda 
of  work,  and  make  valuable  suggestions.  Captain  Scott's  promotion  had  given 
them  all  the  greatest  delight,  and  they  looked  upon  it  as  an  honour  conferred  on 
themselves. 

Lieut.  Skeltok  dwelt  on  the  many  incentives  which  had  spurred  them  on  to 
do  their  best.  Most  of  them  belonged  to  the  navy,  and  they  felt  that  its  reputation 
was  to  be  jealously  guarded.  Moreover,  the  great  interest  of  their  work  could  not 
fail  to  make  them  keen  to  do  all  in  their  power,  while  no  merit  lay  in  loyalty  to 
such  a  commander  as  Captain  Scott. 

Major  Darwin  proposed  the  toast  of  ''The  Subscribers  to  the  Expedition,** 
saying  that  without  their  liberality  the  expedition  could  never  have  taken  |daoe. 
He  spoke  especially  of  the  great  assistance  rendered  by  Mr.  L.  Lokgstaff,  who,  in 
replying,  laid  stress  on  the  importance  of  scientific  research,  which  made  it  incom- 
bent  on  all  who  had  the  power,  to  further  it  in  every  way  possible. 

The  last  toast  of  the  evening  was  that  of  *'  The  President,**  propoeed  by  Sir 
George  Goldie,  who  spoke  of  the  debt  which  the  expedition  owed  to  Sir  Clementi 
Markham's  untiring  energy  and  faith  in  its  ultimate  success.  The  Presidekt,  in 
reply,  said  that  his  strongest  motive  throughout  had  been  the  wish  to  afiord  the 
navy  the  opportunity  of  taking  part  once  more  in  one  of  those  enterprises  whi^ 
supplied  so  valuable  a  trsuning  in  times  of  peace. 


A  JOURNEY  TO  THE  NORTH  OF  THE  ARGENTINE 

REPUBLIC* 

By  FLORENCE   0*DRISCOLL. 

The  greater  part  of  the  jonmey  I  am  about  to  describe  was  over  a  tract 
of  country  lying  near  the  extreme  north  of  the  Argentine  Bepnblio, 
close  to  the  borders  of  Chile  and  Bolivia — in  part  over  the  territories 
in  dispute  between  Argentina  and  those  countries. 

For  the  purpose  of  description,  the  travelling  began  at  the  town  of 
Jujuy,  the  capital  of  the  Argentine  province  of  Jujuy — also  the  ter- 
minus of  the  railways  from  Buenos  Aires  and  other  ports  to  the  south. 
For  travel   northward  from  the   town  of  Jujuy,  arrangements  were 
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made  for  mule  or  horse  troops.  Although  men  were  there  who  offered 
what  they  call  good  carriages  and  horses,  I  strongly  advise  travellers 
to  depend  solely  on  troop-mnles  for  baggage  and  riding-mnles  for  men. 
The  Argentine  Govemment  were  continuing  the  railway  past  the 
town  of  Jujuy,  with  the  view  of  eventually  oonneoting  with  the  rail- 
ways in  Southern  Bolivia  that  are  linked  with  the  Chilian  railways 
whose  ports  are  on  the  Pacific,  side  of  the  Cordilleras.  The  con- 
struction of  the  railway  past  Jujuy  has  moved  very  slowly,  since 
the  border  disputes  between  Chile  and  Argentina  have  progressed 
amicably.  The  route  of  road  and  railway  north  from  Jujuy  follows 
a  natural  valley — a  river-bed,  sometimes  almost  a  canon — that  extends 
far  into  Bolivia,  with  an  almost  unvarying  northerly  direction,  and 
the  valley  rises  the  whole  way  with  a  fairly  regular  slope.  In  July, 
1903,  the  railway  works  had  not  extended  more  than  4  or  5  miles 
north  of  Jujuy.  Along  the  route  (known  as  the  *'  Quebrada  de  Huma- 
huaca")  there  are  no  special  difficulties  for  railway  engineers;  they 
have  simply  to  keep  their  line  out  of  the  river-bed  and  push  it  northward. 
There  is,  however,  about  20  miles  north  of  Jujuy,  a  place  that  may 
cause  some  difficulty,  locally  known  as  '*  El  Yolcan ; "  it  is  reputed 
to  be  a  mud  volcano,  flowing  across  and  down  the  valley.  As  I  passed 
I  examined  it  with  some  interest,  but  found  it  was  not  a  volcano  at  all. 
There  the  valley  was  about  Ij  mile  wide;  to  the  left  or  west  there 
was  a  chain  of  hills,  rising  perhaps  at  their  highest  point  2000  feet 
aj^ve  the  river-bed.  One  of  the  highest  of  these  peaks — still  one  of 
the  highest,  and  indeed  a  very  massive  mountain — on  the  eastern  side 
was  mainly  composed  of  fine,  pasty,  argillaceous  matter  that  in  wet 
weather  held  water  like  a  sponge.  The  side  of  the  mountain  nearest 
the  valley  had  broken  away,  and  slid  through  a  somewhat  narrow 
gorge  into  the  main  valley,  and  poured  its  flow  of  mud  completely 
across  it.  Always  in  wet  weather  vast  masses  of  this  stuff  slide  down 
the  hollow  cone-like  sides  of  the  mountain  into  the  valley,  and, 
together  with  millions  of  tons  of  the  mud  already  in  the  valley,  all 
take  up  water,,  and  tremble  and  shake  with  the  least  vibration  like 
a  jelly  on  a  hot  day.  Of  course,  while  in  that  condition  the  bed  of 
the  valley  is  quite  impassable;  the  mud-slide  can  only  be  passed  by 
keeping  up  the  hillsides,  n  an  extremely  difficult  and  very  broken 
road  situated  on  the  opposite  side  of  the  valley  io  the  mud  moun- 
tain; usually  no  one  attempts  to  travel  while  the  mud-slide  is  in  a 
bad  condition.  The  place  presents  some  terrors  to  the  natives,  and 
weird  tales  are  told  about  the  suddenness  with  which  the  "  volcano " 
works ;  but  if  the  tales  be  analyzed,  they  will  be  found  always  con- 
nected with  heavy  rainfalls.  The  place  naturally  retains  moisture 
long  after  the  surrounding  country  is  quite  dry,  and  the  damp  mist 
that  fills  the  valley,  with  greater  or  less  density  according  to  the 
amount  of  moisture  drying  out  of  the  mud-slide,  is  generally  referred 
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to  as  '*  smoke  from  the  volcano."  Bnt  there  is  no  yolcano ;  of  this  I 
was  fally  satisfied,  after  riding  over  the  mnd-slide  and  examining  the 
monntainHsides  with  a  powerfal  glass  from  a  distance  of  about  a  mile. 
My  view  was  yerified  subsequently  by  the  chief  of  the  GoYemment 
railway,  whom  I  met  in  Buenos  Aires  months  afterwards.  He  said 
he  had  formed  the  same  conclusions,  after  having  examined  the  plaoe 
in  detail.  The  difficulty  which  it  will,  present  to  railway  constmotion 
will  be  one  of  drainage.  When  I  passed  over  the  place  it  was  in  the 
winter,  when  everything  was  dry;  indeed,  had  I  not  experienoe  of 
places  similar  to  this  in  other  parts  of  the  world,  I  should  have  had 
much  difficulty  in  believing  the  soft,  jelly-like  condition  which  tlie 
greater  bulk  of  this  vast  mud-slide  attains  during  the  wet  seaaons  of 
the  year. 

The  valley  from  Jujuy  northward  is  the  main  road  to  Bolivia^ 
over  which  almost  all  the  loading  firom  the  northern  Argentine  ndlwrny 
passes  daily.  Mule-trains,  with  sometimes  as  many  as  fifty  or  mxtj 
animals,  were  continually  met,  each  mule  loaded  up  with  cases  or  maaii- 
factured  goods,  tea,  tobacco,  flour,  and  general  merchandise.  As  a  mle^ 
the  retumipg  mules  carry  alfalfa  (lucerne)  and  timber  to  the  higher  Utfidt 
in  Argentina ;  and  in  lower  altitudes  nearer  Jujuy,  I  noticed  oargofit 
of  apples  and  some  cacao  which  had  been  brought  from  Bolivia  ihb 
great  bulk  of  the  other  loading  having  been  sold  on  the  way  somtb ; 
but  generally  the  greater  number  of  mules  return  empty.  In  tliia 
valley  I  first  saw  pack  llamas — the  animals  that  do  almost  all  the 
carrying  in  the  higher  lands  of  Bolivia. 

We  rode  for  five  days  up  the  valley ;  sometimes  it  was  2  or  3  miles 
wide,  sometimes  but  100  yards  or  so,  rising  slowly  all  the  time,  witli 
a  small  stream,  15  to  20  feet  wide  and  12  to  18  inches  deep,  rushing 
down  somewhere  over  the  interminable  stones  and  boulders  that  covered 
the  entire  valley  bed.  The  hills  on  either  side  varied  in  oontour 
every  mile  of  the  way;  sometimes  only  a  couple  of  hundred  feet  or 
so  above  the  river-bed,  in  other  places  rising  to  2000  or  3000  feet  high. 
I  was  not  sufficiently  interested  to  turn  aside  and  examine  them  geo- 
logically, but  from  the  distance  of  the  river-bed  I  could  not  observe 
anything  but  very  recent  sedimentary  formations  in  their  entire 
structure.  At  Jujuy  the  height  was  4200  feet.*  Each  day  I  travelled 
from  20  to  25  miles  northward,  and  rose  about  2000  feet.  The  second 
day  OQt  I  passed  Tumbaya — known  to  those  learned  in  the  earlier  history 
of  the  country  as  **  Tumbaya  la  bella."  There  are  few  legends  current 
of  the  Spanish  occupation  of  this  country,  but  almost  every  one  in 
the  locality  knows  the  legend  of  a  Spanish  priest,  who,  a  couple  of 
hundred  years  ago,  settled  at  Tumbaya  with  a  view  of  converting  the 


*  All  the  heights  I  shall  give  are  barometric  readings,  corrected  as  far  as  possible 
from  sea-level  ohseryations. 
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IndiBnfl.  After  many  years  he  left  it,  and  all  the  history  remaining  is 
his  anathema  of  the  place  and  people.  Now  Tnmbaya  is  a  collection 
of  mad  huts,  a  plaza— fenced  with  wire,  and  full  of  broken  hnttlea, 
empty  tins,  and  rubhish— and  a  GoTornment  telegraph  station.  There 
was  hardly  a  sign  of  life  aa  we  rode  into  the  town ;  the  few  wretched 
dogs  had  hardly  energy  to  bark.  The  lines  of  the  long- forgotten  priest 
are  ita  only  record  of  distinction. 

All  along  the  valley,  wherever  there  was  a  colleotion  of  housea,  I 

.  was  greatly  Btraok  with  the  character  of  the  arohiteotnre ;  like  Arab 

or  Moorish  villages,  one  great  wall  without  windows  Bnrronnding  them. 


The  conntry  is  V6r\'  ([uiet  now — safe  enough  for  a  bevy  of  echool-girls  to 
travel  it  by  day  or  night ;  but  atill  the  peculiar  architecture  remains. 
At  Negra  Muerta,  where  we  camped,  there  was  only  one  large  building, 
once  the  headquarters  of  the  Estancioro,  who  owns  hundreds  of  square 
leases  of  the  surrounding  country,  bnt  now  tenanted  by  his  manager, 
ft  Buperior  aort  of  half-breed  Spanish  Indian,  with  his  family.  There 
was  the  hnge  square  outside  wall  without  windows  of  any  kind,  one 
arched  doorway,  and  the  inside  house  or  liouses  built  against  the  outer 
wall  and  facing  into  a  patin — a  most  Moorish- looking  place.  Truly 
the  occupation  of  S]>ain  by  the  Moors  hag  left  its  deep  markings;  they 
extended  across  to  the  New  World,  influencing  to-day  even  the  customs 
of  the  Indians  of  Spanish  South  America. 


k 
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At  Negp^  Muerta  onr  road  turned  out  of  the  valley  to  the  westward, 
with  Cochinoca  aod  Rinconada  as  its  objective,  Coohinooa  waa  settled 
from  the  westera  coast,  and  is  one  of  the  oldest  settlements  in 
Argentina.  It  is  now  a  small  trading  station,  almost  lifeless,  a  m 
collection  of  a  few  honsea  built  of  etone  slabs  and  mud  mortar, 
two  churches,  and  a  few  hnts,  all  nestled  close  together  on  the  upper 
western  slope  of  one  of  the  chains  of  hills  that  intersect  the  plateau 
from  north  to  south.  Near  Negra  Mnerta  a  few  porphyry  dykes  croefed 
the  country,  and  the  older  sandstones  began  to  appear  from  amongst 
the  very  recent  sedimentary  deposits  general  hitherto.  Ws  were  then 
about  11,000  feet  above  sea-level,  and  the  trees  were  becoming  very 
stunted,  and  vegetation  more  sparse.  Five  or  sis  miles  of  travelling 
up  the  bed  of  a  valley  ooming  in  from  the  westward  brought  us  on  to  a 
treeless  plateau  some  12,000  feet  above  sea-level.  This  plateau  extends 
some  250  io  300  miles  from  north  to  south,  and  is  50  to  00  miles  wide. 
It  is  intersected  by  numerous  small  hills,  singly  or  in  chains,  and  by 
ranges  of  mountains,  all  running  in  the  general  direction  of  north  and 
south.  Where  we  entered  the  plateau,  on  its  eastern  side,  sandstone 
rocks,  very  much  foliated  and  twisted,  were  everywhere  apparent ;  but 
as  the  tableland  was  crossed  in  a  westerly  direction,  the  hills  juttin 
«p  from  the  plain,  like  mountains  from  the  sea,  were  found  to  be  of 
slate  formation. 

It  oannot  be  said  that  there  are  any  important  rivers  on  this  plat«an. 
There  are  some  minor  rivers  and  dry  river-beds  that  become  torrents  in 
wet  weather,  but  these  generally  terminate  or  flow  into  largo  shallow 
flat  lakes,  completely  dry  in  winter.  ?iometiraes  in  winter  there 
places  where  the  water  remaitia  in  low-lying  swampy  ground,  and 
these  swamps  were  literally  alive  with  aquatic  birds — bright- plum  aged 
flamingoes,  geese,  swans,  wild  duck  of  many  species,  and  cranes,  herons, 
and  long-necked  wading-btrilB  of  great  variety  ;  in  summer  time,  when 
the  depreHsi<)ns  are  full  of  water,  they  are  remarkable  for  the  numbers 
and  variety  of  aquatic  bird-life.  It  was  on  the  edge  of  this  plateau 
that  I  first  saw  the  wild  vicuila  gra/.ing  in  small  herds  like  deer — 
very  timid,  and  rarely  approachable  closer  than  700  to  1000  yards. 
Huge  herds  of  tame  llamas  were  grazing  like  cattle  on  the  plains.  The 
sky  was  clear,  blue,  and  cloudless,  and  occasionally  a  condor,  like  a 
black  dot,  moved  across  the  line  of  vision.  The  locality  is  pretty  well 
mapped,  and  the  natural  features  shown  may  be  taken  as  fairly  correct, 
but  without  some  description  of  the  rivers  and  lakes,  the  information 
on  the  maps  may  be  very  misleading.  As  a  mle,  from  which  I  s 
no  deviation,  the  rivers  shown  to  run  into  inland  lakes  do  not  flow 
all  the  year  round,  and  the  inland  lakes  are  not  lakes  at  all  except  in 
the  wet  season  ;  in  the  dry  (winter)  season  thoy  are  either  dry  plains 
covered  with  fine  grasses  and  rushes,  or  dry  olay-surfacod  areas  crusted 
with  salt,  magnesia,  borax,  or  some  other  of  the  alkalis.     For  instanoei 
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I  the  "  Laguna  del  Fortezneto,"  Bhown  as  a  lake  some  -JO  or  TO  miles  long, 
I  •nd  18  or  2u  miles  wide,  ia  ia  winter  a  grazing -ground  for  eheep;  its 
I  surface  seemed  as  tlat  aa  a  billiard- table.     I  rode  aoroaa  its  centre  and 
I  along  much  of  its  length.    A  few  scattered  liabitations  were  built  above 
,  the  wet  seaeoQ  high-water  mark  of  its  shore ;  the  dwellers  in  these  had 
[  difGculty  to  find  enough  water  in  the  winter  for  their  domestic  require- 
ments.   The  same  winter  dryness  exieted  on  the  "  Laguna  de  Guataj-oo," 
ftnd  the  other  salinas  to  the  soath ;  but  on  tiiem  the  ealiae  dej>osits  took 
the  place  of  the  grasses  of  the  more  northern  "lagunas."     In  the  south 
I   the  glistening  while  deposits  and  immense  flat  distanoes  (in  winter 
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fthsolutely  dry)  gave  all  the  appearance  of  inland  seas.  The  mirage 
was  almost  always  to  be  seen,  and  the  leliection,  and  sometimes  double 
reflection,  or  the  islands  in  the  lakes,  or  mountains  at  the  baok  of  them, 
oould  be  seen  whenever  the  sun  shone  on  their  surface.  I  have  seen 
troops  of  vicunas  within  one  of  these  dry  pans,  fully  10  miles  from 
the  shore-line.  They  had  cume  down  tho  mountains  for  "salt-lick," 
and  seemed  to  be  standing  in  water  up  to  their  knees.  I  tried  to 
Btalk  them,  to  get  a  skin  or  two,  but  they  vanished  into  the  mirage, 
and  when  I  followed  to  where  I  liret  saw  them,  their  hoofs  had  barely 
lade  tracks  on  the  dry  earthy  cruBt  of  the  alleged  lake. 

The  plateau  seemed  to  be  very  sparsely  inhabited ;  once  or  twioa  in 
a  day's  journey  something  in  the  distance  looking  like  a  boulder  turned 
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out  to  be  a  human  habitation — a  wretohed  stmoture  of  mud  and 
grav8,  not  1 2  feet  square  and  6  feet  high.    Qenerally  attached  to  suoh 
Iiabitations  was  a  oorral  or  large  yard,  with  a  sod  or  mud  wall,  into 
whioh  the  llamas  or  sheep  were  herded  at  times,  and  in  some  places 
hordod  every  night  near  mountains  or  broken  country  where  pumas 
are.    The  inhabitants,  as  far  as  I  saw  them,  both  on  the  plateau,  in 
the  mountains  on  the  plateau,  and  in  the  settlements,  were  about 
e([ually  composed  of  three  classes.    The  first,  dark  swarthy  men  and 
women — pure-blooded  whites  of  Spanish  extraction ;  the  second,  pure- 
blooded,  straight-haired,   fine-featured    Indians,  something    like   the 
North  American  red  man;    and  the  remaining  one-third,  a  mixture 
between  the  two  races.     All  spoke  Spanish,  which  seemed  to  have 
entirely  displaced  the  native  languages.    Their  religion  ¥ras  nominally 
Roman  Catholic;   in  the  larger  towns  it  was  strictly  so,  but  in  the 
smaller  settlements  it  appeared  to  be  a  mixture  between  the  Boman 
Catholic  ritual  and  some  rites  of  a  long-forgotten  Indian  oreed.     All 
the  men,  from  the  peons  to  the  highest  in  the  land,  were  delioate^ 
refined,  and  courtly  in  manner,  and  hospitable  to  an  extracndinaiy 
d«gnM> ;  ^*et  when  it  came  to  paying  those  who  expected  payment,  they 
wt^n)  by  no  means  modest  in  counting  up  the  bills.    The  people  in  the 
•ettlomeuta  were  generally  small  traders,  who  bought  skins  and  gold, 
and  had  a  few  soft  goods,  hardwares,  grooeiies,  and  apiritifioraale — all  of 
fifth  or  aixth  rate  quality,  and  the  keepers  of  these  stoiea  ■aemed  to  laad 
a  very  listleas  life.    I  cannot  say  that  the  people  outside  the  aetUanMnts 
f  Ulow^  any  industry ;  they  aeemed  contented  to  lire,  with  a  miniinni 
of  intelligent  existence,  bodily  comforts,  and  food.    On  tiie  plninsb  the 
children  tended  the  sheep  and  Uamaa ;  the  woaien  potlerad  nbovt  the 
hut«.  i\r  woT«  clothe  <Kr  made  garmoila,  and  did  such  muagm  noolring  as 
w;i^  indulged  in :  the  men  did  nol  appear  lo  have  any  special  employ- 
ment— they  n»ually  M«med  to  l^  occupied  with  squatting  in  the  su, 
«nK^k^%^:  cigaz\^sie«.    Ervry  one  who  has  md  the  hii:lh»ies  cf  the  Inoas 
ha»  nmrtvlled  at  the  tales  of  the  natix^  ninxer&.  who  w>^  a  fentuo  in 
the  civ;>;»tic«i  of  t2ukt  pmod;  socne  of  i^iis  rao^  i^f  nen  ssill  reasain. 
1  haT>^  ot^A  ^*i  a  teue^iTa:;!  ielirei^  at  the  <3aucflL.  ^-C*  xnilea  distant 
tVvn  vi«x>e  wcl.  a=.>i  an  answer  x>eoeiiT>M  A::>d  bcv^sght  ba^  by  the 
::>*:::.  all.  iacl^.^JT-g  the  xxcmey  oc  >,   i^il-oi;.  noc  oocopying 
^ic:;t)W£  b.Mirs ;  i^  zuir  w:w  we^l  ccenee:!  tc  reoKve  iwv  Bc£^ 
%Kx^4Ar9^  or  ii.r9«  ^ll~.2.c«  ir  Erclss^  sd^icmt,  fee  libe  fisroaeL    I  saw  a 
vaax  w^'  i^iTec>ec  a  SKMikc^  ^'>.  xli1«i»  av^^r  jkai  ':c;:a:£^i  an  answ^^ 
^a«*^  A.'x*ser.x^  wtiiix  kx  ifcT»  ^ai  xiiAi^  ^X  zliIxHw    .ki  lie  did  this 
>»vet.  ;cc  A  'Zta^vifk.  r»  ^:iaar^  ^v:w  £t»  rViliT^^jLr  5.~ila4»   wt«il  a]ni  six- 
|*Ms*>f  'Sr^,^  ii»*iWT  ..  c«i  *c  wiici  Jw  Tce'r-:^^  i,ij  ^-^rx  fasd.    All 
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and  I  feel  certain  it  would  grow  alf&lfa  (lucerne)  and  cereals,  budIi  as  oats 
knd  the  hardier  kiode  of  cold  country  grain,  moet  ezoellently.  During 
my  entire  joHmey  in  the  north,  covering  over  1000  milee,  I  did  not  aee 
one  square  yard  of  cultivation.  The  altitude  of  this  plateau  preventa  a 
luxuriant  vegetation.  Coarse,  spiny,  rueh-like  grasaea,  with  finer  grasaes 
bidden  amongst  them,  appeared  to  thrive  at  heigbta  up  to  12,000  feet 
I  kbove  the  sea;  above  12,000  feet  the  grasses  gradually  disappeared,  and 
'  shrubs  began  to  take  their  place  ;  at  15,0o0  feet  there  were  only  a  few 
Bbrubs;  at  17,000  feet  nothing  but  bare  stones-— even  the  moBsea,  liohous, 
and  lower  forms  of  vegetation  had  entirely  disapjieared^and  yet  1  have 
seen  troops  of  vicunas  on  these  barren  stonee.    Travel  aorosa  these  lauds 


I 


h  more  pleasant  tn  winter  than  gammer.  In  lat.  22°  to  23'^  S.,  even  at 
12,000  feet  above  sea-level,  although  very  cold  at  night,  the  sun  was 
pleasantly  warm  during  the  greater  part  of  the  day,  and  except  on  grey 
days,  when  there  was  a  wind  storm,  it  waa  quite  exhilarating  to  ride 
across  the  country.  But  in  summer  the  sun  beats  down  pitilessly,  and 
the  heat  and  dust  are  verj'  disagreeable,  and  very  frequently  rain  and 
■DOW  storms  are  encountered. 

On  the  western  aide  of  the  plateau,  on  the  Sierraa  do  Santa  Catetina, 
more  sheep  appeared  to  he  grazed  than  on  the  plains;  it  waa  not 
uncommon  to  meet  three  or  four  times  eaoh  day  fiooka  of  from  150 
to  20O,  generally  tended  by  an  Indian  child  about  2  feet  6  inches 
lligh,  clad  in  raga.     As  far  as  I  could  learn,  these  aheep  were  grown 
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and  ttsed  mostly  for  food,  their  wool  being  taken  from  tlie  dead  pelt;  I 
did  not  hear  of  any  wool  being  sent  out  of  tlie  country.  The  llama, 
too,  is  never  shorn;  their  wool  drops  off  in  great  bunches  whenever 
it  has  attained  its  full  length  of  staple^some  8  or  'J  inches.  The 
llamas  are  bred  for  paok-auimals,  and  they  are  also  killed  and  eaten, 
did  not  taste  any,  as  I  was  told  the  flesh  was  very  rank.  All  I  saw 
killed  (^animals  as  big  as  a  red  deerj  seemed  lean,  elnewy  meat  without 
any  fat ;  they  fed  chiefly  on  a  ooarse  ehrob  called  "  tola,"  •  which  grew 
in  higher  attitudes  than  grass.  I  have  seen  the  llamas  lt>,000  and 
17,000  feet  above  sea-level,  apparently  quite  happy,  and  thriving  well 
on  tola  and  other  coarse  and  strong- smelling  tihruba.  The  valae  of  the 
animal  before  being  broken-in  for  packing  is  not  very  groat.  One  of 
the  mine-owners  I  knew  bought  a  troop  of  some  twenty  animals  to 
kill  for  meat  for  his  workmen,  and  the  cost,  worked  out  into  English 
money,  was  about  three  shillings  and  threepence  per  head.  The  wool 
of  these  animals  is  sometimes  pulled  off  in  large  handfuls  when  it 
rotten  and  ready  to  drop,  and  it  ia  also  out  off  the  dead  pelt.  The 
Indians  plait  it  into  soft  ropes  for  tying  on  packs,  and  sometimes  spin 
it  into  thread  and  weave  cloth  of  it,  but  the  llama  cloth  is  not  eeteemed 
as  highly  ae  cloth  made  of  sheep-wool.  The  natives  say  it  will  not 
stand  the  same  wear  as  aheep-wool  cloth,  and  that  it  is  brittle;  bnt  to 
'  my  mind  this  U  not  to  be  wondered  at,  for  no  care  is  taken  to  culti- 
I  Tate  the  wool.  There  ought  to  be  an  opening  for  an  industry  in 
onltivating  and  supplying  this  wool  to  European  markets.  Something, 
I  too,  might  be  done  with  vicuna  wool;  it  was  common  to  see  200  to 
)  vicunas  each  day.  Though  very  timid  and  wild,  they  are  easily 
driven  ;  they  will  not  cross  a  paok^thread  stretched  along  the  ground, 
I  The  wool  of  the  vicuna  is  very  highly  esteemed  ;  the  equivalent  of  ten 
I  to  twelve  pounds  sterling  is  often  |)aid  locally  for  enough  of  the  choice 
wool  to  make  a  shawl  or  poncho.  The  Argentines,  the  Bolivians,  and  the 
Indians  of  both  countries  organize  huge  drives  ;  in  each  drive  hundreds 
of  vicunas  are  killed'wjtb  "  boleadoras,"  lasoe,  sticks,  and 
may  be  safely  said  that  no  man  weani  any  viouiia  cloth  made  of  wool 
taken  from  a  living  animal.  It  is  the  timidity  of  these  animals,  and 
their  extraordinary  wariness,  that  alone  prevents  their  ext^rminatioii. . 
The  animals  seen  on  the  ranges  and  plateau  were  wild  vicunas  andj 
tame  llamas,  sheep,  mules,  donkeys,  but  very  few  horses,  and  no  horned' 
oattle.  Of  the  smaller  wild  animals,  large  numbers  of  viscachas  |  wen 
always  scon  in  cliffs  and  steep  rocky  ground.  This  is  an  animal  in 
size  and  appearance  like  the  opossum,  but  the  tail  is  not  prehensile; 
although  to  be  seen  all  day  long,  the  animal  probably  does  moat  of  his 
moving  about  and  feeding  during  the  night,  for  his  eyes  are  beady 
and  protruding  like  night  prowlers,  and  the  whiaki 
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abundant  and  long,  sticking  out  from  4^  to  6  inohe§  on  either  side  of 
the  muzzle.  The  grey  fox,  of  two  Bizea— one  email  and  the  other  a 
little  larger  than  a  full-sized  English  fox — was  frequently  seen,  and 
the  "  red  "  for,  a  handsome  black-and-tan  animal  a  little  larger  than 
an  English  d-.g-foi,  is  met  very  occasionally.  On  all  the  high  moun- 
tains the  chinchilla  used  to  be  founil,  hut  they  are  now  nearly  exter- 
minated. There  wan  a  rat-!ike  burrowing  animal  all  over  the  plateau 
and  up  the  mountains;  I  have  found  their  hurrowings  oloso  together 
^Bj^en  above  17,000  feet  high;    in  places  *  their  colonies  were  so  dense 


that  it  was  dangerous  to  ride  fast  over  the  ground.      The  animal  is 
called  the  tncatuoo,  and  the  natives  call  the  hole  tuoutnoales. 

Of  the  large  tract  over  which  I  travelled,  the  part  that  interested 
me  most  was  the  chain  of  mountains  running  almost  due  north  and 
south,  generally  named  on  the  maps  the  "Sierras  de  Sanfa  Catalina," 
These  mountains  pMs  south  below  the  province  of  Jujuy,  and  continue 
north  into  Bolivia  past  the  town  of  Banta  Catalina  on  the  Northern 
Argentine  border-  Over  a  stretch  of  country  along  that  range,  measur- 
ing as  the  crow  flies  some  200  miles,  I  rodo  backwards  and  forwards 
many  times  during  my  journey.  The  whole  of  this  range,  as  far  as  I 
~       No.  IT.— OcTOBKii,  1904.]  2n 
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oonld  obeerve,  was  compoBod  of  elates  on  edge ;  practically,  it  may  Tw 
said  that  no  other  rooks  exist,  although  in  parts  biubII  quantities  of 
granite  or  nandstones  were  seen;  but  primarily  it  is  a  slate  country, 
tilted  until  the  slates  are  almost  vertical.  For  hundreds  of  miles  these 
slates  run  in  almost  unbroken  lines,  with  the  regularity  of  ridges 
thrown  up  by  giant  ploughshares.  My  search  for  fossils  was  entirely 
unproductive;  nor  could  I  hear  of  any  having  ever  been  found  there. 
Although  at  one  time  the  strata  forming  the  present  mountains  were 
below  sea-level,  it  was  disappointing  not  to  find  any  fossils  or  traces  of 
them  in  the  rocks.  As  far  as  I  could  judge,  the  greater  part  of  the 
surface  of  this  range  was  gold-bearing;  that  is  to  say,  in  every  gully 
or  valley,  where  water  runs  in  the  wet  season,  there  were  traces  of 
old  gold-worfcings — in  many  cases  very  extensive  indeed.  I  can  say 
without  exaggeration  I  have  not  washed  a  pan  of  dirt  scraped  from 
the  hillsides  without  finding,  at  least,  a  colour  of  gold.  Naturally  the 
concentration  for  ages  by  wind,  weather,  and  water  over  the  surface 
of  such  country  would  cause  tho  beds  of  the  watercourses  and  gnllies 
to  be  more  markedly  auriferous ;  but  from  what  I  could  see,  I  am  of 
the  opinion  that  all  the  very  rich  patches  of  heavy  alluvial  gold  con- 
tained in  the  creek  bottoms  and  gullies  that  did  not  carry  much  water, 
had  already  been  taken  away,  either  by  the  people  who  were  before  the 
early  Spaniards  or  by  tho  Spaniards.  I  could  find  no  record  of  any 
extensive  workings  being  carried  out  by  the  people  of  the  country 
since  the  Spaniards  were  driven  out  during  the  War  of  Independence 
one  hundred  years  or  so  ago ;  but  a  good  deal  of  fine  gold  comes  down 
each  year  in  return  for  the  trade  and  merchandise  sent  into  the  country. 
The  amount  of  work  done  by  some  people  of  the  past  was  enormous  ; 
as  to  when  the  work  was  done,  or  by  whom,  the  present  inhabitants 
seemed  to  know  nothing.  Close  to  the  town  of  Binconada,  to  the  north, 
a  deep  lead  must  have  existed,  for  hundreds  of  acres  of  the  hillsides  are 
covered  with  the  mullook-beaps  from  disused  and  fallen-in  shafts  sunk 
down  to  the  gold-wash ;  these  give  evidence  of  systematic  work  of  a 
most  extensive  character.  The  town  is  built  on  the  side  of  the  Santa 
Oatalina  range,  about  a  mile  away  from  and  SOO  feet  above  the  edge  of 
the  plain.  Between  the  town  and  the  plain  hundreds  of  thousands  of  tons 
of  mullook  (overlying  a  bedrock  or  false  bottom  4  or  5  feet  deep)  have 
been  turned  over  and  washed,  and  no  sign  remains  to-day  of  where  the 
water  came  from  to  do  such  extensive  washing.  The  people  who  live 
on  the  Santa  Catalina  range,  for  the  greater  part  half-bred  Indians, 
difler  a  little  in  their  habits  from  the  shepherds  or  graziers — dwellers 
of  the  plains — who  live  many  miles  away  from  any  auriferous  ground; 
here  on  the  range  the  men,  women,  and  children  wash  gold  in  the  gullies 
and  watercourses  during  each  wet  season,  and  in  some  places  the  men 
carry  on  continuous  work  during  all  seasons  of  the  year.  The  work 
an  Indian  can  do  with  a  '■  batea,"  exceedingly  fine  as  it  is,  may  provide 


I 


A  JOURNIT  TO  THE  NORTH  OF  THE  ARGENTINE  REPUBLIC.         895 

for  his  small  neoeesities,  but  it  would  not  pay  white  labour  to  work  on 
the  same  lines,  therefore  I  consider  the  greater  part  of  the  range  is 
yalneless  from  the  point  of  view  of  mining ;  it  could  not  be  profitably 
worked  by  modem  machinery,  owing  to  the  thinness  of  the  wash  over- 
Ijing  the  slate,  and  the  absence  of  water  to  admit  of  work  upon  a  large 
scale.  Seeing  so  mnch  allnvial  gold  spread  over  snch  a  large  area,  at 
first  I  naturally  expected  to  find  gold  reefs  to  account  for  the  gold  on 
the  hillsides  and  in  the  valleys,  and  I  searched  for  them  continually ; 
but  I  must  candidly  say,  I  have  never  ridden  over  such  a  large  area 
of  auriferous  country  and  seen  so  few  quartz  outcrops.  I  am  therefore 
obliged  to  fall  back  upon  the  hypothesis  that  the  greater  part  of  this 
slate  country  contains  a  vast  quantity  of  fine  auriferous  quartz  leaders, 
Home  of  which  may  be  perhaps  not  thicker  than  a  sheet  of  paper ;  from 
the  breaking  down  of  these  when  the  slate  matrix  weathers,  the  gold 
'ound  in  the  valleys  and  watercourses  is  derived. 

To  the  south,  some  30  to  35  miles  from  the  town  of  Binconada,  there 
is  a  very  remarkable  place  known  as  Ajedrez.  It  is  situated  on  the 
western  side  of  the  Santa  Catalina  range,  and  between  the  bottom  of 
that  range  and  the  Oromayo  river,  which  flows  to  the  northward  some 
1^  to  3  miles  eastward  from  the  range.  There  a  white  sandstone 
country  came  in  and  abutted  sharply  against  the  dark  tilted  slates  of 
that  range,  and  the  whole  of  the  sandstone  for  an  area  of  about  15 
miles  long  and  1^  to  3  miles  wide  was  covered  with  the  broken  and 
weathered  slates  from  the  rauge,  that  have  weathered  and  washed 
down  and  flowed  over  the  low  ground  between  the  range  and  the  river, 
until  hundreds  of  millions  of  tons  of  their  detritus  covered  the  sand- 
stone with  an  alluvial  wash  composed  of  all  sorts  and  sizes  of  slate 
stones,  from  rough,  round-edged  slabs  2  or  3  feet  in  diameter,  5  or  6 
inches  in  thickness,  down  to  little  pebbles  and  sand,  all  cemented 
together  with  friable  grey  material.  Fine  ''fish-scale"  gold,  worth 
over  three  pounds  fifteen  shillings  per  ounce,  is  contained  in  varying 
quantities  in  this  wash.  In  some  places  the  sandstone  bed  appeared  quite 
bare,  in  other  parts  it  was  only  covered  a  few  inches  deep  by  broken-up 
slates,  in  other  places  the  wash  was  15  or  16  feet  deep,  while  occasionally 
it  looked  as  if  the  slate  wash  were  over  100  feet  deep ;  and  the  area  of 
this  deposit  was  some  20,000  acres  or  so.  The  sandstone  country  was 
intersected  by  several  rivers  or  mountain  streams,  that  ran  from  deep 
ravines  in  the  mountain  range  directly  across  it  into  the  Oromayo  river. 
If  any  of  these  ravines,  or  '•  quebradas,"  were  followed  down  from  the  crest 
of  the  mountains,  the  tilted  slate  country  of  the  Sierras  de  Santa  Catalina 
cx)uld  be  seen  in  section  where  the  watercourses  cut  their  way  through 
it.  In  some  places  the  rocks  rose  on  either  side  700  or  800  feet  high, 
and  from  there  sloped  away  to  a  height  of  1200  or  1500  feet  to  the  tops 
of  the  spurs  leading  from  the  main  range.  The  top  of  the  range  was  in 
plaoes  fully  3000  feet  above  the  Oromayo  river.     The  most  important 
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of  theae  rsvinOB  is  known  as  Ajedrez,  and  it  ia  Trom  this  that  the  vu|.i 
traot  of  auriferous  country  takea  its  name.  Down  tlio  Ajedrez  ravine  for" 
a  length  of  ubout  1  ^  mile,  both  sides  of  the  watercourse  were  onoe  closely 
built  upon  ;  the  ruins  are  at  prosent  in  a  fairly  good  state  of  preserra- 
tioD,  and  mnat  at  one  time  have  housed  a  population  of  between  2000 
and  ;iOnii  people.  High  on  the  monn tain-side,  1000  feet  above  the  large 
building  once  itsed  as  a  police  depot,  or  headquarters  for  ofBcials  (where 
the  English  engineers  now  working  the  plaoe  reside),  there  was  another 
old  village,  with  the  mine  of  a  Spanish  church.  There  were  evidenoei 
of  great  activity  in  the  immediate  locality,  for  not  only  had  a  length 
about  i!  miles  along  the  bottom  of  the  ravine  been  turned  over  and  washi 
but  the  river-bed  was  one  mass  of  old  shafts,  sunk  to  get  down  into 
wash  below.  All  ronnd  the  ruined  Spanish  village  and  church,  up 
mountain-side,  there  were  the  remains  of  old  workings.  Very  exten^w 
remains  of  "  acequias "  or  water-ditches  followed  the  contours 
sides  of  the  ravine,  and  led  down  into  the  river-bed  where  gold-^vashing' 
woe  carried  on ;  the  tradition  is  that  the  bottom  of  the  watercourMil 
was  turned  over  and  washed  three  or  four  times.  As  the  stream 
approached  the  plain  several  gullies  joined  it  from  either  side,  and  in 
all  of  them  there  were  remains  of  old  builiiings  and  gol d- washings, 
The  water  from  theae  gullies  augmented  the  main  stream  flowing  on 
the  surface  and  below  the  stones  and  gravels,  and  here  ceased  all  traces 
of  the  turning  over  of  the  river-bed  or  of  shafts  to  get  to  the  wash 
below.  There  was  no  cause  apparent  for  assuming  that  the  gold  in  the 
river-bed  gave  out,  and  it  is  logical  to  reason  that  the  work  stopped  (ts 
want  of  means  to  deal  with  tho  heavy  and  increased  water-flow.  At 
any  rate,  there  was  over  a  mile  of  the  bed  of  the  watercourse  before  it 
joined  the  plain,  and  immediately  below  the  very  estensive  old  works, 
that  may  be  considered  as  virgin  ground.  The  quebradss  of  Anticuyo, 
Casa  Mucha,  Chirigoya,  Coyaguima,  and  others — in  fact,  every  quebroda 
extending  from  the  mountain  range  down  to  the  Rio  Oromayo,  and 
crossing  the  auriferous  ground,  contained  extensive  ruins  of  the  houses 
of  tho  old  gold-washers.  In  almost  all  these  places  a  small  population, 
who  had  roofed  some  of  the  ruins,  lived  in  them,  and  these  people  made 
enough  for  their  wants  by  turning  over,  again  and  ^uin,  the  often- 
washed  ground.  The  old  time  gold-seekers  only  washed  In  the 
bottom  of  the  watercourses,  where  the  gold  was  concentrated  and 
easy  to  obtain ;  they  evidently  had  no  means  of  dealing  with  the 
deeper  ground  that  carried  much  water.  The  native  inhabitants  of 
to-day  appeared  to  bo  similarly  situated,  for  they  only  had  small 
shovels  and  "batoas"  (flat  wooden  dishes  shaped  like  the  China- 
man's hat  pictiired  on  tea-boxes).  Not  only  were  the  same  class  of 
mined  atone  buildings,  shafts  and  heaps  of  turned-over  tailings  visible 
around  all  the  old  settlements,  but  the  mountain-sides  above  theni  wer« 
lined  and  seamed  with  old  acetiuias  that  at  one  time  carried  the  w&t«r 
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I  to  tbe  gold- wash  lugs.  Truly  there  must  have  been  great  aotivity  in 
t  tbo  qaebradas  croseitig  the  Ajedrez  auriferous  area,  for  the  raiuaof  the 
[  Bettlements  stiggeet  that  certainly  nut  less  than  4u00  people  must  at 
I  one  time  have  lived  there.      Although  tbe  anoient  gold-washers  gave 

Lch  attention  to  thie  place,  and  picked  the  choicer  places,  it  appeared  - 

I  to  have  been  neglected  for  years ;  but  now  some  English  engineers  of 

I  the   Ilincouada    Company  are    working   at   Ajedrez    with   satisfactory 

LicBults.     They  siMBnt  a  thousand  pounda  or  so  in  making  new  water- 

ditohes  aod  some  sluices,  and  are  grouDd-sluicing  the  auriferous  slates 

and  gravels  overlying  the  white  sandstone,  and  getting  a  net  return 


f<of  over  one  shilling  and  sixpence  worth  of  gold  for  each  cubic  metre  i^ 
1  through  the  b 
The  ancient  workings  in  the  neighbourhood  were  nut  confined  to 
Uie  easily  handled  slates  and  gravels  of  the  river-beds  of  Ajedre/-. 
The  Indians  talked  so  much  superstition  and  weird  nonsense  about 
Cavaloonga  mountain  that  I  determined  to  visit  it.  They  said  "  the 
mountain  was  the  source  of  all  the  gold  in  the  Rinconada  hills  and 
▼alleys;  that  it  was  the  great  'mother  of  gold'  of  the  district,  and 
contained  riches  so  great  that,  when  once  found,  avarioe  would  be  dumb  ; 
bnt  the  place  was  haunted  by  the  spirits  of  the  dead  Spaniards  buried 
in  the  workings  more  than  a  hundred  years  ago."  The  mountain  is  one 
of  the  giants  of  the  ^antaCutaltna  range;  it  is  about  16,500  foot  high,  and 
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lay  about  5  miles  to  the  nouth  of  onr  oamp.     One  long  day  from  day-  I 
light  to  dark  was  occupied  in  getting  to  the  top  and  back  to  oamp.  I 
But  it  was  one  of  the  moat  iutereatiug  days  I  ever  spent.     The  weather  I 
was  clear  and  fine,  and  the  climb  was  exhilarating;  the  \4owa,  onoe  I 
the  snmmit  was  attained,  were  magoificeut,  for  the  top  wna  the  highest 
peak  for  20  or  30  miles  round,  and  a  panoramic  view  for  lOu  miles 
or  more  could  le  obtained  in  every  direction.     All  the  vast  plateau  lay 
below  us  like  a  map  to  the  east  and  north-east,  with  ita  rivera,  river- 
beds, lake-beds,  salinas,  single    hilla,   chains  of  hills,  and  tuountain 
ohaine  clear  and  distinct,     Granada,  lightly  snow-tipped,  20,400  feet  I 
high,  showed  to  the  north-west  about  25  miles  distant,  and  seemed  only  I 
5  or  6  miles  away ;  to  the  north,  in  Bolivia,  in  the  main  chain  of  the  I 
Cordilleras  50  or  60  miles  distant,  and  from  20.000  to  23,000  feet  high,  I 
Bonete,  Estarca,  and  San  Antonio,  snow-capped,  sparkling,  and  sunlit)  J 
looked  like  piles  of  molten  metal.     The  Oromayo  river  and  Ajedres  I 
were  just  below  us;  the  huge  salinae  in  the  province  of  Salla  and  th«| 
Puna  de  Ataoama  lay  in  the  far  faint  distance  to  the  southward, 
was  a  glorious  day  and  au  incomparable  view. 

The  ascfent  of  the  mountain  was  easy  from  the  northern  side,     T 
formation  was  elate  on  edge,  the  greater  bulk  heavily  decomposed; 
some  cases  the  highly  decomposed  slates  were  soft  as  ronning  sam 
On  the  wayup  I  noticed  a  few  quartz  outcrops  each  over  a  yard  wide; 
some  were  very  unpromising  in  appearance,  but  two  or  three  were  of 
nice-looking  stone.     On  the  extreme  summit  of  the  mountain  there  were 
traces  of  old  workings,  very  much  fallen  in  and  covered.     Ai>otit  150  I 
feet  below  the  summit  of  the  mountain  to  the  east  there  were  three  I 
large  dumps.     The  dumps  must  have  represented  mullock  t^ken  from  I 
galleries  or  shafts    to    the    extent    of   over    100    yards   long    in    each  1 
case.    The  dumps  were  com])osed  of  nothing  else  save  soft  slate  ;  a  few  I 
small  pieces  of  quartz  only  were  sparsely  scattered  on  the  surface,  and  I 
almost  every  one  had  a  nice  speck  or  two  of  gold  in  it.     It  is  reasonable  I 
to  assume  that  any  other  gold-bearing  quartz  taken  out  of  these  work*-! 
ings  was  carried  away.     In  each  entrance  to  the  workings  a  wall  wu  I 
built  up  on  either  side,  aud  roofed  over  with  dry-laid  stone  slabs  to  form  J 
a  ijermanent  entrance,  and  stone  steps  led  down  into  the  workings, 
the  dry  rubble  masonry  of  the  passages  was  squeezed,  aud  the  passages  " 
narrow,    fallen    in,    and    impassable    after    6    or    6    yards    from     the 
entranoe.     So  I  could  not  see  any  of  the  "  buried  treasure,"  nor  the 
"  bones  of  the  dead  Spaniards ;  "  but  undoubtedly  very  extensive  works 
had  been  in  progress  there,  over  113,000  feet  above  sea-level,  in  a  past 
time  of  which,  locally,  nothing  is  now  known. 

After  thirty-three  days  spent  in  travelling  about  the  Hinoon&ds 
district,  my  route  lay  southward.  Towards  the  southern  end  of  the 
Laguna  de  Guatayoc  I  passed  the  great  borax  fields  of  that  locality. 
A  very  small  part  of  these  was  being  worked,  but  the  visible  evidencoe 
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were  immensely  fasoinating  of  the  vast  wealth  of  borax  lying  close 
under  the  crust  of  the  salina ;  so  olosely  at  hand  that  nothing  was  re- 
quired but  to  dig  it  up,  and  I  felt  loath  to  leave  the  place  to  continue 
my  journey.  Sometimes  deposits  suoh  as  these  are  spoken  of  as  '*  borax 
mines/'  but  are  not  mines  in  the  ordinary  sense  of  the  word;  they 
really  present  agricultural  rather  than  mining  problems.  The  vast 
flat  earthy  surfaces  of  the  salinas  beneath  which  the  borax  lay  lost 
themselves  in  extreme  distance  or  mirage,  and  to  all  appearance  any  one 
square  yard  of  such  places  was  similar  to  any  other  part.  Perhaps  it 
was  so ;  but  wherever  the  crust  of  the  salinas  in  the  locality  of  Tres 
Morros  or  Moreno  had  been  dug  into  12  or  14  inches  deep,  there 
lay  masses  of  soft  white  round  ''potatoes"  of  borax,  packed  closely 
together  to  a  depth  of  about  18  inches.  The  digging  of  the  borax 
was  just  like  the  digging  of  potatoes,  and  the  borax  "  potatoes  "  were 
stacked  in  rows  on  the  ground,  just  as  freshly  dug  potatoes  on  a  farm 
are  laid  in  rows ;  only  an  area  of  borax  ground  held  perhaps  five  or 
six  times  as  many  borax  ''  potatoes  "  as  the  same  area  of  an  agricultural 
field  generally  contains  of  the  potato  of  domestic  consumption.  The 
lumps  of  borax  varied  from  the  size  of  a  hen's  egg,  to  pieces  of  1  and 
2  cubic  feet  in  size.  They  lay  close  below  the  surface,  and  when  broken 
were  soft  looking,  like  moist  snow.  After  lying  in  rows  on  the  surface, 
and  subject  to  the  intensely  drying  winds  that  swept  over  the  plains  at 
these  high  altitudes,  the  wet  snow  colour  became  white  like  pure  dry 
dean  snow,  the  lumps  became  hard,  and  the  weight  diminished  more 
than  half,  by  reason  of  the  evaporation  of  the  mechanically  held  water ; 
the  wind-dried  borax  then  contained  about  forty-five  per  cent,  of  pure 
boracic  acid.  In  some  places  these  salinas  were  so  rich  in  borax  that  it 
lay  in  unbroken  seams  15  to  20  inches  thick  close  below  the  earthy 
crust  of  the  surface.  For  nine  months  at  least  of  every  year  the  borax 
fields  are  workable,  and  for  the  remaining  three  months  they  are  either 
under  water  while  the  salinas  are  flooded  in  the  wet  season,  or  the 
surface  has  not  dried  sufficiently,  and  is  too  soft  for  men  or  vehicles  to 
work  on  it  or  travel  over  it. 

I  followed  the  plateau  southward  for  nearly  seven  days  from 
Binconada  without  any  appreciable  fall  in  altitude,  until  I  wondered 
when  the  drop  would  begin,  for  the  town  of  Salta  lay  some  8000 
feet  below  our  road.  One  awful  day  we  travelled  through  a  dry  wind 
storm,  which  began  about  10  a.m.,  and  lasted  into  the  evening,  long 
after  we  reached  camp.  The  wind  blew  continuously  and  gustily,  with 
force  that  lifted  stones  as  large  as  road  metal,  and  carried  such -quantities 
of  sand  and  grit  that  the  day  at  times  was  almost  dark.  Fortunately, 
the  storm  blew  in  the  direction  we  were  travelling,  otherwise  it  would 
have  been  impossible  to  move.  The  eflect  of  the  wind,  dust,  and  grit  on 
our  eyes,  and  on  the  eyes  of  all  the  animals,  was  most  severe,  and  its  un- 
pleasant results  lasted  for  a  day  or  two  afterwards.    On  the  seventh  day 
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out  from  Eiaconada,  a  little  Boutli  of  Tres  Crnoes,  at  the  height  of  about 
11,5U0  feot,  near  some  lagoons  covered  with  n'ater-fuHl,  on  the  eaatern 
edge  of  the  platean,  the  road  and  a  stream  from  the  lagoons  led  into  a 
ravine  that  speedily  became  a  canon;  for  although  the  road  sloped 
steeply  downwards  every  loot  of  the  way,  the  top  of  the  cauou  oa  either 
side  remained  practically  the  Eame  level,  and  the  walls  became  very 
precipitous.  The  fall  continued  more  or  less  regularly  50  or  60  miles 
down  the  "  Quebrada  del  Toro,"  until  Kio  Blanco  and  the  plains  sur- 
rounding Salta  were  reached,  where  the  altitude  was  about  40OO  feet 
above  sea" level. 

After  leaving  Salla  I  nest  visited  the  province  of  La  Rioja,  a  place 
remarkable  for  several  reasons.  For  many  years  it  had  been  considered 
the  Cinderella  of  Argentina,  hut  recently  the  Provincial  and  National 
Governments  have  endeavoured  to  provide  facilities  to  take  advantage 
of  ita  vast  natural  resources,  which  arc  of  sufficient  importance  to  give 
promise  that  it  will  soon  join  the  great  wealth -producing  provinces  of 
Argentina.  The  province  holds  two  important  rangea  of  mountains, 
marked  on  only  two  or  three  of  the  published  maps  of  South  America. 
The  Famatina  range  is  the  more  important  of  the  two ;  it  is  a  spur  of 
the  main  Cordillera,  which  it  leaves  at  about  S.  lat.  1^6°  40'  and  oon- 
tinuos  in  a  south-easterly  or  southerly  direction  to  altout  S.  lat.  30"  In'. 
The  main  peak,  named  Famatina  (/(i"i«,  ■' fame;  "  time,  "it  has"),  is  640ti 
metres  high  (20,l.i;i7  feet) ;  it  does  not  stand  peak-like  in  any  marked 
degree,  for  the  chain  ilself  close  by  is  over  18,IIUU  feet,  and  its 
surrounding  peaks  are  about  lii.i.unn  leet  above  sea-level.  Snow  alwavs 
lies  in  heavy  patches  on  the  more  sheltered  spots  on  the  peaks  aud 
higher  parts  of  the  range,  but  no  cap  of  eternal  snow  is  there  such  as 
might  be  expected  from  the  altitude.  Al>out  5u  miles  eastward  of  the 
Famatina  range,  the  Velazco  range  rises  from  the  plain,  at  lat.  28'^  'M'', 
like  an  island  from  the  sea,  aud  after  continuing  almost  due  south  to 
lat.  W°  (about  120  miles)  disappears  as  suddenly  as  it  began.  The 
Yelazco  mountains  are  almost  entirely  composed  of  granite,  and  for  the 
greater  part  of  Iheir  course  average  a  height  ol'  between  10,000  and 
1  '2,0(.<ti  feet  above  sea-level ;  no  peak  much  higher  than  the  chain  ig 
noticeable  in  their  contour. 

Between  the  Velazco  and  the  Famatina  ranges  lies  what  is  known 
as  the  desert  of  La  Bioja — a  wilderness  of  stones,  cacti,  dry  spicy  things, 
with  stunted  shrubs,  and  forests  of  timber,  all  guarded  by  thorns  as 
sharp  as  lancets.  There  are  no  lakes  in  this  locality,  and,  indeed,  no 
rivers.  To  understand  one  of  the  reasons  of  this  it  is  neoessary  to 
explain  the  geological  conditions,  the  main  features  of  which  are 
similar  in  every  case,  whether  tiiey  refer  to  high  mountains,  or  only 
little  hills  a  few  feet  above  the  surrounding  plains.  At  one  time  the 
surface  of  the  country  must  have  presented  high  ranges  of  mountains 
with  sharp  peaks  and  sharp   chains  of  hills,   all   with  deep-pointed 
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'  valleys  between.  Bat  deep-pointed  valleys  no  longer  are  there ;  for, 
being  a  land  where  great  differenoes  of  temperatute,  high  winds,  and 
other  deBtractive  elements  were  couBtantly  present,  the  nionntains  anil 
hills  weathered,  and  filled  the  steeply  Bloping  valleys  level  with  the 
products  of  decomposition,  and  the  Tanning  water  wan  uot  strong 
enough  to  move  them  away.  To-day  comparatively  level  plains 
sniTound  all  the  hills  and  moantaioB,  and  these  present  straight,  hard, 
torn,  and  jagged  outlines — the  spurs  with  fine  razor-backed  edges,  and 
nits  like  sharp  needle-points.  There  is  practically  no  clay  in 
t  locality,  and  the  soil  of  the  valleyB  is  highly  poioua.     In  every 


main  valley  coming  from  the  mouatains  there  is  Bomething  in  the 

nature  of  a  mountain  stream,  that  may  follow  its  turtuoas  bed  for  10 

to  20  miles  in  length  until  it  eventually  reaches  the  plains,  and  then 

fiSBuredly,  after  2  or  3  miles  are  traversed,  it  loseK  itself  completely. 

-Sut  it  is  almost  certain  that  underneath  the  large  stony  beds  of  the 

^^lleys  leading  from  the  main  chains  of  mountains,  there  flows  some- 

''^fcere  a  constant  stream  of  water.     Though  the  country  generally  la 

^^£oient  in  rainfall,  there  are  certain  seasons  of  the  year  when  rain 

"^Hs  heavily  and  frequently.     There  are  falls  of  snow  on  the  higher 

I  winds  are  usually  intensely  dry,  so  it  frciiuently 
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Itappena  that  a  beavy  fall  of  enow  one  day  will  before  the  next  have 
completely  disappeared,  without  adding  any  perceptible  Tolnme  to  tha 
flow  of  the  water  in  the  atreame.  The  headwaters  of  most  of  ths 
streamB  are  black,  bine,  groen,  or  yellow  in  colour,  and  bo  highly  ai* 
they  impregoate<l  with  the  salts  of  copper,  silver,  and  other  metala, 
that  even  tired  miilos,  without  water  for  two  or  even  throe  days,  refuse 
to  drink  of  them.  It  is  only  far  away  from  the  sources  of  these  streams, 
after  they  have  been  angmented  in  the  lower  hills  by  pure  wat«r-flow 
from  hundreda  of  gullies,  that  the  bitterness  of  the  water  becomes  ao 
diluted  as  not  to  be  noticeable,  or  deleteriouB  to  animal  or  vegetable 
life.  OccBBionally  heavy  torrents  of  water  pass  down  the  valleys  carry- 
ing rooks  and  stones  with  them,  but  for  almost  all  the  year  they  ve 
dry,  except  for  small  streams  that  find  a  channel  amongst  the  dry  n»b 
and  stones  covering  their  wide  surfaoes.  The  effect  of  the  occseioul 
torrential  waterflow  was  very  maiked,  though  only  noticeable  from  a 
diftauce.  and  more  {particularly  from  some  neighbouring  mountain-top. 
Seen  from  either  point  of  view,  it  always  seemed  as  if  from  oat  of  each 
ravine  a  mighty  river  were  sweeping,  eddying  and  roaring  into  the  main 
valley,  oarryisg  everything  before  it ;  and  yet,  the^e  places  ^vere  only 
drj-,  arid,  motionless,  stony  wastes. 

The  rocks  of  the  foothills  and  lower  ranges  of  Famatina  are  chiefly 
granite,  and  very  remarkable  amongst  them  are  the  conical  hills  of 
rooy-red  iron-stained  granite,  looking  like  piles  of  bright  red  rust 
pouied  from  some  overhead  shoot  on  to  the  plain,  makiag  a  strong 
I  ooBtrast  to  the  chooolate-brown-grey  background  of  the  foothills.  The 
^  grey  granite  rocks  continue  up  to  the  height  of  about  10,000  feet,  where 
slates  begin.  The  slates  are  then  continuous  almost  up  to  the  peaks 
of  the  Famatina  range;  occasionally  porphtTy  dykes,  a  little  limestone, 
and  some  conglomerate  rocks  occur,  but  elate  and  metamorphio  slate 
are  the  typical  rooks  of  the  Famatina  range,  and  also  of  the  Uejicana 
and  other  of  the  principal  spurs  that  lead  down  from  the  mun  range. 
Id  climbiug  near  to  the  summit  of  Famatina,  at  an  altitude  of  between 
19,0>»0  and  20,000  feet  above  sea-level.  I  noticed  that  gr«y  and  a  Uttlo 
ft  .XOBy  granito  covered  the  snrfaoe,  but  whether  these  rooks  extended  to 
I  ihe  top  of  the  peak  of  Famatina  I  am  unable  to  say,  because  I  tamedj 
to  the  southward  on  to  one  of  its  ueighbourtng  peaks  about  20,000  feat 
high ;  but  even  there  slate  was  the  prevalent  rock.  I  oould  not  fiodl 
any  fossilB,  nor  did  I  hear  of  any  having  been  found  in  the  locali^. 
The  rapidity  with  which  the  mountains  weather  and  break  down,  both 
in  Ia  Rioja  and  in  the  northern  provinces  I  journeyed  over,  is  one  of 
their  most  striking  features.  The  sides  and  tops  of  the  moDDtsi&a  are 
almost  always  covered  deeply  with  a  sheet  of  broken  stone  moving  im- 
perceptibly into  ihe  valleys.  It  moves  so  &8t  that  it  bnriee  and  biota 
out,  almost  like  a  fall  of  snow,  any  works  which  man  may  make  on  the 
hilltudes  and  leave  neglected  for  a  few  yeus.    1  hive  even  seen  entnutoM 
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to  tuDDele  buried  and  almost  invisible  after  having  beeo  abandoned  for 
less  titan  a  year.  In  all  the  slate  formations  tbe  disintegration  proceeds 
'with  very  great  rapidity,  and  the  granite  also  weathers  quickly. 

Tbe  Indian  has  almost  entirely  disappeared  from  this  place,  and  the 

inhabitants  are  mainly  the  descendants  of  tbe  early  Spanish  settlers, 

who  peopled  the  country  from  the  west  coast ;  and  since  the  railwaya 

I   bave    been  built   into  North-West    Argentina,    a  large   population  of 

Europeans  has  settled  there. 

The  animal-life  in  the  mountains  of  La  Bioja  differed  materially  from 
that  described  in  the  northern  part  of  my  jonrney.     Tbe  gnanaco  took 


the  place  of  tbe  viouna,  and  no  llamas  were  to  be  seen.  The  tucutuco 
was  not  there,  neither  was  the  ohinohilla.  Herds  of  deer  were  in  the 
Tttlleya  more  remote  from  settlements,  at  altitudes  between  3000  and 
10,000  feet.  There  was  also  a  large  long-legged  haro,  or  what  is  called 
ft  bare,  but  not  having  killed  any  of  these  animals  I  am  unable  to 
describe  them.  The  large  grey  fox  and  the  small  grey  i'oi  were  common, 
but  the  black -and- tan  fox  was  very  scarce.  Mules  and  donkeys  were 
used  mostly  as  beasts  of  burthen;  the  horse  was  also  used,  but  was  not  so 
useful  in  the  mountain.  There  were  many  horned  cattle,  chiefly  fed 
upon  artificially  grown  alfalfa  (lucerne).  Sheep  and  goats  were 
plentiful ;  these  usually  grazed  upon  what  they  could  find  edible  and 
unprotected. 
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Bird-life  was  not  muoli  in  eviilenoe.  Occasionally  pigeons  w 
wen  on  the  deaert,  and  a  few  doves  on  the  desert  and  in  the  hills 
to  abont  5000  feet ;  also  in  the  hills  a  green  and  red  parrot,  neetiiig 
in  holes,  in  the  earth  banks  of  caiions  and  rivers ;  a  colony  of  them 
made  a  noise  like  young  rooks  in  an  English  rookery.  Now  and  then  a 
brace  of  partridges  were  flushed  ;  these  were  the  long-necked,  long-billed 
variety  common  in  South  America.  Few  duok  or  water-fowl  were  seen  ; 
occasionally  a  couple  of  duck  came  down  on  U>  one  of  the  sweet-watered 
mountain  streams.  The  carrion  hawk  and  the  vulture  were  very 
commonly  seen,  and  occasionally  the  oondor ;  but  this  bird  is  becoming 
scarce,  owing  to  the  constant  warfare  that  has  been  waged  against  it,  its 
skin  with  the  plumage  on  it  being  valued  at  about  twenty  to  thirly 
dollars  (thirty-five  to  fifty-two  shillings  English).  High  up  in  thft  J 
mountainf,  at  altitudes  of  from  12,000  to  20,000  feet,  the  calls  of 
ptarmigan  were  continually  heard,  although  I  did  not  see  any  of  them. 

There  was  practically  no  vegetable  life  on  the  desert  of  La  Rioja 
beyond  cacti  and  thorny  and  spiny  growths,  hard,  dry,  and  repellant. 
The  trees  sometimes  grow  as  large  forests,  and  were  charade ristio  of 
the  country  and  the  vegetation — gnarled,  ragged,  and  strong,  grown 
into  distorted  shapes,  but  neither  wide  nor  shade  giving.  The  wood 
was  dense  and  heavy,  and  of  high  caloridc  value,  and  burned  with  little 
ash.  But  even  the  limbs  of  the  trees  were  all  covered  with  sharp, 
lance -like  thorns. 

The  most  remarkable  oheiraoterijitio  of  this  solemn,  stern,  and  for- 
bidding desert  is  that  man  can,  when  he  chooses,  turn  it  into  as  nearly 
an  approach  to  a  paradise  as  this  earth  anywhere  afi'ords  ;  and  water  is 
the  magic  wand  that  with  its  touch  produces  fairyland.  With  wafer 
the  extraordinary  and  immediate  results  produced  are  almost  beyond 
the  powers  of  imagination.  The  stcries  of  the  Arabian  Nightc,  with 
the  gootl  and  evil  genii,  are  there  in  everyday  garb.  Water  the  ground, 
and  a  natural  garden  springs  into  life  ;  cut  off  the  water,  and  almost 
in  a  night  it  relapses  into  the  grim,  sterile,  life-stifling  desert.  1  can 
best  instance  the  fertility  of  the  land  by  describing  one  of  the  many 
oases  which  man  has  made  in  this  locality,  and  take  for  example  the 
quinta  of  Mr.  William  Alfred  Treloar  that  lies  close  outside  the  town  of  | 
Chilecito,  at  the  foot  of  a  granite  ridge  sticking  out  of  the  plain. 
There  Mr.  Treloar  located  himself  some  thirty-three  years  ago.  He  had 
travelled  hundreds  ol"  miles  over  the  dry  thorny  deserts  to  some  minei 
in  the  Sierra  Nevada  near  Chilecito,  but  there  at  the  "  L'arrera  "  on  the 
edge  of  the  desert,  among  the  dry  barren  shrubs,  cacti,  and  rocks,  he 
decided  to  make  his  home,  for  a  little  trickle  of  water  had  made  some 
things  green.  Prom  some  7  or  8  acres  he  gathered  the  stones  to  make 
his  outside  walls,  and  his  house  was  built  on  others  fur  its  foundation, 
while  its  walls  wcro  of  unbaked  bricks  and  mortar  made  from  the 
Earth's  surfaoe,  puddled  up  with  water,  so  little  by  little  the  home  grew. 
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Broad  spreading  trees  shaded  the  place ;  oranges,  vines,  peaohes,  figs, 
apples,  pears,  roses,  lilies — fruit,  flowers,  vegetahles,  everything  that 
one  oould  oonoeive  to  be  necessary  for  the  wants  and  luxuries  of  man, 
seemed  to  be  produced  from  these  few  acres.  Gardens  with  shaded 
walks,  and  leafy  bowers  perfumed  with  thousands  of  flowers  of  all 
descriptions,  amongst  which  butterflies  and  humming-birds  flitted, 
whose  hues  were  more  dazzling  than  the  blaze  of  colour  from  the  flowers. 
'Every  tree  he  planted  himself  and  saw  grow,  every  flower  or  bower 
was  grown  or  trained  under  his  direction;  small  water-channels 
intersected  the  garden  everywhere,  and  that  and  care  were  the  secrets 
of  the  magic  change  from  without  the  walls,  where  the  dry  prickly 
desert  with  its  cacti  and  thorny  plants  and  sand  and  stones  disfigured 
the  fiice  of  the  Earth.  The  same  desert  stretched  for  thousands  of 
square  miles  around  this  and  similar  oases ;  but  throughout  the  vast 
desert  the  same  bountiful  plenty  could  be  obtained  were  it  treated  in 
like  manner  to  this  garden,  and  the  other  gardens  and  vineyards  of 
Chilecito  and  Nonogasta  near  by.  For  instance,  in  Mr.  Treloar*s  vine- 
yard, covering  some  5  or  6  acres,  a  small  tram-road  ran  up  the  middle. 
I  asked  what  that  was  for,  and  when  told  that  it  was  to  bring  the  grapes 
to  the  wine-press,  I  wondered  why  they  were  not  carried  in  baskets ; 
but  when  I  learned  that  off  these  5  or  6  acres  some  80  tons  of  grapes 
are  gathered  each  year,  I  ceased  to  think  of  the  tramway,  and  my 
wonder  was  turned  to  the  marvel  of  the  Earth's  productiveness. 
Eighty  tons  were  the  average  net  yield,  after  house  servants,  farm  and 
garden  servants,  and  peons  who  drive  troops  of  mules  up  and  down  the 
mountains  with  ores  from  the  mines,  had  eaten  their  fill,  and  the  house 
dogs,  and  the  dogs  of  the  servants  and  peons,  and  also  a  vast  number  of 
the  little  silver-grey  foxes  who  crowded  in  yearly  from  all  comers  of 
the  desert  during  the  grape  season,  and  birds  who  came  from  all  places. 
There  was  enough  and  plenty  for  all  of  these,  and  then  80  tons 
besides.  Natural  prodigality  pervaded  the  atmosphere  surrounding 
Ohilecito ;  wild  asparagus  of  most  delicate  flavour  flourished  everywhere 
in  the  vineyards ;  peaches  blossomed  and  produced  lavishly  wherever  a 
peach-stone  had  fallen  and  was  allowed  to  become  a  tree ;  poplars,  and 
trees  half  poplars,  half  willows,  shot  up  like  beanstalks  35  and  40  feet 
tall  in  three  or  four  years,  and  in  twenty-five  to  thirty  years  grew 
to  huge  trees  of  unbelievable  height,  that  broke  cold  and  hot  wind 
storms,  and  threw  grateful  but  not  stunting  shade  upon  the  vegetation 
near  them.  And  in  this  wonderful  atmosphere,  with  the  surpassingly 
beautiful  Yelazco  range  25  miles  away  in  front  of  his  quinta,  Mr. 
Treloar  tended  his  garden  and  followed  his  hobby.  His  business  lay  at 
the  mines  somewhere  up  near  the  clouds,  at  Famatina — indeed,  I  believe 
some  of  them  are  the  highest  mines  in  the  world  ;  down  on  the  desert*s 
edge  was  where  he  played  and  kept  open  house  for  all  friends  and 
Tisitors,  rich  and  poor.    Far  over  the  desert,  thirty  years  ago,  he  sent 
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his  ores  to  bo  oarrieil  to  the  port  and  to  Earope,  until,  four  years  ago, 
the  rail-head  reached  Ohilecito,  just  on  the  other  side  of  the  ridge 
alongside  whioh  hie  habitation  has  beea  fixed. 

Large  tracts  of  deeert  in  the  locality  have  been  reclaimed — cloared 
of  thorns  and  etoiiea  and  irrigated  —  and  on  these  vine-growing 
flonrisheB  ;  bnt  ihe  results  so  far  are  more  excellent  gaatronomically  than 
commercially.  Up  to  the  present  Chileoito  wine  has  not  made  the 
market  it  deserves  in  the  Eepublic,  and,  as  far  as  I  know,  Argentine 
wines  have  not  yet  I'ound  mnch  place  in  the  markets  of  Europe ;  but  of 
all  the  very  excellent  locally  made  wine  which  I  tasted  in  various  vine- 
growing  districts  of  Argentina,  that  grown  on  the  desert  of  La  Itioja 
was  by  far  the  most  palatable. 

The  real  industry  of  the  department  of  Chileoito  has  up  to  HiM 
present  been  mining,  and  it  is  that  whioh  will  probably  bring  tho  * 
province  into  world-wide  fame,  and  cause  vine-growing  and  the  general 
tending  of  the  soil  to  follow  in  its  train.  This  place  Chileoito  was 
settled  from  Chile  during  the  time  of  the  Spanish  occupation,  because 
of  the  richness  of  the  Famatina  mountains  in  silver,  gold,  and  copper. 
Millions  of  ounces  of  silver  have  been  taken  from  the  Oerro  Negro, 
that  lies  at  altitudes  of  from  8000  to  12.000  feet  above  sea-level,  close 
below  the  peaks  of  Famatina ;  and  higher  above  the  silver  are  the 
great  copper-silver-gold  mines  of  Famatina  in  tho  Mejicana  spnr. 
To  these  last  the  Argentine  Goveminent  are  now  building  the  largest 
aerial  railway  in  the  world,  so  aa  to  connect  them  with  the  Government 
railway  at  Chileoito,  In  the  earlier  days  of  the  recent  history  of 
these  mines,  the  ore  was  sent  over  the  Cordilleras  into  Chile  on  the 
backs  of  males;  later  it  was  carried  for  more  than  300  miles  acroea 
the  deserts,  either  on  mule-backs  or  in  carts,  until  it  reached  the 
waterways  of  Eastern  Argentine  ;  and  later  still,  after  the  big  company 
railways  had  been  built  northward  through  the  KepubUo,  the 
Government  pushed  a  mining  railway  westward,  in  order  to  tap  the 
riches  of  the  province.  The  recent  history  of  the  Famatina  mines  > 
extends  for  some  thirty  years,  and  dnring  that  time  ore  to  the  value  of  ' 
over  three  millions  sterling  has  been  taken  from  them,  and  yet  they 
may  only  be  considered  in  their  infancy.  Iteoords  obtained  from  the 
smelters  of  35,000  tons  of  ore  treated  in  the  local  smelting  works 
during  the  paat  few  years  show  that  the  average  value  was  £10  18«,  lOii. 
per  bm  of  ore.  The  Argentine  Government  espeota  that  when  the  new 
railway  is  finished,  about  next  October,  connecting  the  mines  with 
Chileoito,  the  district  will  take  the  lead  in  the  mining  industry  of 
Argentina,  and  that  a  large  population  will  follow,  to  work  tho  mioea, 
or  take  advantage  of  the  extraordinary  natural  fertility  of  the  soil. 

My  other  journeys  through  Argentina  were  in  places  better  known 
than  these  1  have  roughly  sketched  ;  nevertheless  it  is  not  an  exaggera- 
tion to  say  that,  outside  the  main  roads  and  railways,  very  little  is  known. 
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save  locally,  of  that  truly  wonderfal  oountry  overflowing  with  milk, 
honey,  com,  wine,  oil,  and  riohes  that  the  hearts  of  men  desire. 


Before  the  reading  of  the  paper,  the  Pbxsident  said :  I  have  the  pleasure  of 
mtroducing  to  the  meeting  the  reader  of  the  paper,  Mr.  O'Drlecoll)  who  will  give 
yon  an  aooonnt  of  the  very  little-known  part  of  the  Cordilleras  of  the  Andes,  or 
imlher  two  parts,  one  near  the  frontier  of  the  Argentine  Repnblic  and  of  Bolivia, 
md  the  other  somewhat  further  sonth.  I  will  now  ask  Mr.  0*Driscoll  to  address 
ycxL 

After  the  reading  of  the  paper  :— 

Colonel  Chuboh  :  Mr.  O'DriscoU  has  this  evening  shown  ns  views  over  some 
of  the  tramping  grounds  of  my  youth.  He  has  gone  a  little  further  to  the 
north-west  than  I  travelled,  but  where  he  left  the  country  to  the  north  I  went 
imme^tely  northwards  up  the  Rio  Grande  branch  of  the  Humahuaca  and  reached 
Pern  by  the  way  of  Bolivia.  Well  do  I  remember  that  river ;  I  never  want  to  see 
another  like  it.  For  250  miles  up  its  boulder-covered  bed  it  was  nothing  but 
jagged  rocks.  Tou  may  judge  a  little  of  the  character  of  the  riding  when  I  tell  you 
I  forded  it  on  one  day  fifty-one  times.  Such  is  the  character  of  the  country  that 
the  river  is  henmied  in  by  lofty  mountains  such  as  have  been  shown  you  this 
srening.  One  finally  emerges  from  the  headwaters  of  the  stream  and  reaches  the 
tableland  of  Bolivia.  All  this  country  was  a  portion  of  the  southern  outpost  of 
the  Indian  empire,  and  I  am  a  little  disposed  to  differ  from  Mr.  O'DriscoU  that  all 
of  its  mines  were  opened  by  the  old  Spaniards ;  I  think  the  Incas  got  a  great  deal 
of  the  copper  that  they  used  for  instruments  from  that  very  district.  Moreover, 
the  slopes  of  these  mountains  we^^e  the  scenes  of  many  hot  contests  between  the 
Inca  army  and  the  Chirihuano  b^nch  of  the  Guarani  tribes  of  Paraguay.  What 
we  have  seen  to-night  is  a  country  which  is  destined  to  become  an  enormously 
prodoctive  mineral  district.  It  is  probably  one  of  the  richest  copper  fields  in  the 
world,  and  the  fact  that  the  Argentine  Republic,  with  that  energy  which  cha- 
racterizes its  people,  is  now  turning  its  energies  to  its  mineral  wealth  is  a  very 
good  sign,  and  it  must  increase  the  prosperity  of  that  wonderful  land.  It  attracts 
attention  almost  equal  to  North  America,  and  certainly,  in  proportion  to  its  area, 
its  million  square  miles  ought  to  produce  in  varied  products  as  much  as  any  other 
million  square  miles  on  the  surface  of  this  Earth. 

Dr.  EvAKB :  We  are  much  indebted  to  Mr.  Florence  O'DriscoU  for  his  graphic 
aoooont  of  a  journey  through  very  interesting  country.  It  is  about  fourteen  years 
ago  that  I  first  met  him  very  nearly  in  the  centre  of  Sonth  America,  close  to  the 
bofders  of  Brazil  and  Bolivia.  At  that  time  he,  like  myself,  was  a  new-oomer  in 
the  South  American  continent,  but  he  has  made  good  use  of  his  time  since.  He 
stfll,  however,  seems  to  find  it  hard  to  reconcile  himself  to  the  Spartan  fare  of  the 
wildemesfl.  I  was  especially  interested  in  his  account  of  the  system  of  wire  trans- 
port. There  are  many  regions  in  the  Andes,  both  of  Bolivia  and  Peru,  which  can 
only  be  opened  up  by  the  use  of  that  means  of  locomotion.  I  was  also  glad  to  Hear 
of  the  progress  of  the  railway  northward  into  Bolivia,  and  I  look  forward  to  the 
time  when  we  shall  have  a  continuous  railway  service  from  Buenos  Ayres  to  the 
CSaribbean  sea.  All  those  interested  in  the  South  American  continent  look  with 
«iTy  on  the  great  railway  network  of  North  America,  and  hope  Eome  day  to  see 
something  like  the  same  state  of  things  in  the  south. 

The  Pbkbideiit  :  We  have  to  thank  Mr.  O'DriscoU  for  an  interesting  paper 
respecting  the  country  which  he  has  described  most  admirably  both  by  his  lecture 
and  by  his  illustrations.  The  meeting  will  have  noticed  that  he  described  two 
ragioDS  very  distant  from    each  other;   the  first   being  the   Sierra  de   Santa 
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GatAlina  which  I  think  peculiarly  important  from  a  geographical  point  of  Tk 
hecause  here,  or  very  near  it,  the  three  ranges  of  Peru  become  the  one  nmge  diTidi 
Chili  from  Argentina  and  running  down  into  Patagonia,  and  that  particoUur  porti 
of  the  Andes  is  very  little  known  indeed.  This  is  the  first  time  I  have  met  wit! 
traveller  who  has  ever  visited  those  heights  of  the  Sierra  da  Santa  GataHna.  and, 
far  as  I  remember,  I  know  of  only  one  who  has  ever  gone  over  that  country  M 
traveller  into  Bolivia.  There  is  an  account  of  a  young  lady,  living  in  the  sen 
teenth  century,  who  stole  her  aunt*s  scissors  while  she  was  in  chnrch  in  i 
Sebastian  in  Spain,  stole  her  keys,  escaped  out  of  a  convent  into  a  little  woi 
and  there  turned  her  novice's  clothes  into  a  boy's  clothes,  went  and  hired  ben 
on  board  a  ship^  and  went  out  to  South  America.  She  there  entered  aa  a  prifi 
in  the  Spanish  army,  did  good  service,  and  gained  a  commission  as  enrign.  T^ 
she  had  the  misfortune  to  kill  another  gentleman  in  a  duel — having  killed  tb 
or  four  others  before — and  she  had  to  run  for  it.  She  appears  to  have  gone  m 
that  very  pass,  and  to  her  great  joy  she  saw  two  men  sitting  on  a  stone,  and  li 
sure  she  would  get  some  food  from  them,  but  when  she  got  near  she  found  tk 
were  both  dead,  with  nothing  in  their  pockets  except  money,  which  was  no  pn 
up  there.  Then  she  made  her  way  down  to  Tucuman,  living  on  roots  and  Id 
and  there  she  was  most  hospitably  received  by  a  Spaniard.  But  she  began  makta 
love  to  his  wife ;  the  Spaniard  was  furious,  and  she  had  to  go.  She  was  obaicd  I 
the  infuriated  husband,  so  she  turned  to  the  left  and  crossed  the  Sierra  de  Bai 
Catalina,  all  that  time  for  hundreds  of  miles  living  on  roots  and  tola  and  tm 
rodents.  How  she  could  possibly  have  gone  over  that  country  by  heraelf  ia  bm 
marvellous,  but  it  is  perfectly  certiun  that  she  did  so,  because  there  is  documeota 
evidence  of  the  journey.  Now,  that  young  lady  is  the  only  person  I  have  •« 
read  of  who  has  travelled  by  that  Santa  Catalina  route  to  Potoai  alone.  I  bm 
not  relate  the  end  of  the  young  lady ;  and  I  only  -mention  the  atory  here  to  abo 
how  very  few  persons  have  travelled  over  the  route.  I  am  sure  we  are  deapl 
indebted  to  Mr.  0*Driscoll  for  the  admirable  description  ho  baa  given  of  it^  aa 
especially  of  that  very  rich  mining  region,  and  for  the  graphic  way  in  which  h 
has  described  to  us  the  mountains  and  mountain  district  of  Rinconada.  I  am  ni 
that  the  whole  meeting  will  join  with  me  in  giving  a  cordial  vote  of  thanks  to  Mi 
0*Driscoll  for  his  paper. 


REPORT  ON  THE  WORK  OF  THE  AMERICANIST  CONGRESS 

AT  STUTTGART. 

By  the  PRESIDENT. 

The  Fourteenth  International  Congress  of  Americanists,  under  tb 
presidency  of  Prof.  Earl  von  den  Steinen  of  Berlin,  was  opened  ^ 
Stuttgart  hy  the  King  of  Wnrtembnrg  on  Angnst  18.  Oar  Soddf 
was  represented  by  the  President ;  and  among  geographers  and  tiavd- 
lers  there  were  H.R.H.  the  Princess  Therese  of  Bayaria,  pbil.d.,  Le  Sm 
de  Lonbat,  Dr.  Reiss,  Dr.  Baessler,  Dr.  Boas  of  New  York,  Count  BoMi 
of  Stockholm,  and  the  Connt  de  Crequi-Montforty  all  distingnished  tn 
their  American  travels  and  researches.  There  were  also  present  Dr« 
Haring,  the  Kector  of  the  TTniversity  of  Tubingen,  Prof.  Hamy  (Hemlff* 
de  rinstitut),  Dr.  Holmes,  the  Chief  of  the  Burean  of  Ethnology  ^ 
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Washington,  Prof.  Seler  of  Berlin,  Dr.  Thalbitzer  of  Copenhagen,  Dr. 
Yngrar  Neilsen  of  Ghristiania,  and  Jonkheer  L.  C.  van  Panhnys  of 
the  Hague.  Of  the  Spanish-Amerioan  States,  Argentina,  Mexico,  Pern, 
Chile,  Bolivia,  Ecuador,  Guatemala,  and  Nicaragua  were  represented  by 
delegates. 

As  the  work  of  the  Congress  of  Americanists  embraces  geography, 

as  well  as  anthropological,  histories],  and  antiquarian  researches,  it  is 

.'  fight  that  our  Society  should  accept  the  invitation  to  be  represented 

at  it,  and  that  we  should  be  furnished  with  a  report  on  its  proceedings 

from  a  geographical  point  of  view. 

Our  Scandinavian  colleagues  called  our  attention  to  questions 
telating  to  the  Normans  in  Greenland,  and  to  the  Eskimo.  The  point 
irf  Dr.  Yngvar  Neilsen's  paper  was  to  establish  the  fact  that  natives 
met  with  by  the  Normans  in  America,  in  the  twelfth  centary,  were 
jBskimos,  and  not  Indians;  and  Dr.  Fischer  gave  illustrations  of  the 
•artography  of  Norse  discoveries  in  America.  From  Prof.  Stolpe  of 
flftookholm  we  had  a  paper  on  the  Eskimo  of  North-East  Greenland ; 
and  Dr.  Thalbitzer  addressed  the  Congress  on  the  dialects  and  migra- 
tions of  the  Eskimo.  Shamanism  among  the  Chukchis  was  discussed 
hy  Dr.  Bogoras  of  Moscow.  These  five  communications,  from  their 
different  points  of  view,  represent  a  distinct  advance  in  our  knowledge 
of  the  history  and  movements  of  the  Eskimo  race.  Dr.  Boas,  whose 
ezceUent  work  on  Baffin  island  is  well  known,  took  part  in  the  dis- 
ouflsions;  his  own  paper  beiog  on  recent  researches  respecting  the 
Yanoouver  Indians. 

But  little  time  was  devoted  to  the  North  American  Indians,  but 
Mr.  Currier,  the  Vice-President  of  the  Catholic  Seminary  in  Maryland, 
had  a  paper  on  the  Indian  languages  in  the  United  States.  Dr.  Sapper 
of  Tubingen  contributed  an  interesting  paper  on  the  Pokonchi  Indians. 
Jonkheer  L.  C.  van  Panhuys,  an  official  in  the  Colonial  Office  at  the 
Hague,  and  Dr.  Schmeltz  of  Leyden,  contributed  papers  on  pictography 
in  the  Datch  Antilles,  on  the  ornaments  of  the  people  of  Dutch  Guiana, 
and  on  a  recent  expedition  into  the  interior  of  Surinam. 

Mexico  always  has  a  large  share  of  the  attention  of  Americanists. 
At  the  present  Congress  there  were  seven  Mexican  papers  on  mythology, 
eoBtoms,  sacrifices,  hieroglyphic  writing,  and  ornamental  art;  none 
liAYing  any  bearing  on  geography. 

As  regards  South  America,  most  of  the  papers  were  of  more  general 
interest.  Such  was  Dr.  Meyer's  memoir  on  the  equatorial  Andean 
region  before  the  existence  of  man,  which  contained  speculations  on 
the  glacial  and  inter-glacial  periods  with  reference  to  the  distribution 
of  flora  and  fauna,  and  on  the  periods  of  volcanic  activity  in  Ecuador* 
Dr.  Baessler  of  Berlin  contributed  a  most  valuable  paper  on  the  ancient 
use  of  metals  in  Peru;  and  on  his  treatment  of  Peruvian  mummies 
with  all  their  outer  wrappings,  by  means  of  X-rays,  which  enable  him 
No.  IV.— GcroBKR,  1904.]  2  e 
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to  see  the  skeletons  and  any  other  objects  that  are  wit 
pings.      This  paper  was  illustrateil  by  lantern  elides. 


in  the  wrap-  1 
The  arcbseo-  , 
logical  researches,  made  by  Count  Rosen,  the  companion  of  Baron 
Erland  Nordeuflkiiild  during  his  expedition  on  the  frontier  of  Argentina 
and  Bolivia  in  \'H>2,  are  very  interesting.  Unfortunately,  Count  Boeen 
was  obliged  to  leave  Stuttgart  before  the  paper  came  on  for  reading, 
but  be  has  had  it  printwl  in  pnmphlet  form  in  English.  There  is 
clear  evidence  that  the  regions  round  Tarija  and  Jujuy  were  once 
very  densely  peopled. 

The  President's  paper  on  the  megalithio  age  of  Peru  was  intended 
to  raise  some  queatious  of  geographioa!  importance.  He  set  forth  the 
reasons  for  assuming  tbe  immense  antiquity  of  an  advanced  stage  d 
agriculture  and  of  the  domestication  of  animals  in  the  Peruvian  Aadei. 
lie  arrayed  all  tbe  evidunoe  that  the  marvellous  builders  of  the 
Tiabuanacu  rnins  near  Lake  Titicaca  came  from  the  south — from  the 
once  populous  regions  of  Tarija,  Jujny,  and  Ttiouman.  He  then 
quoted  numeroiia  authorities  to  prove  that  the  ruins  are  of  immense 
antiquity,  that  tbey  were  in  the  same  condition  in  tbe  time  of  the 
Ineas  as  they  are  now.  lie  set  forth  not  only  tbe  excellence  of  the 
architeotura)  workmanship  at  Tiabuanacu,  but  also  the  evidenoe  tbtt 
the  builders  were  capable  of  recording  great  ideas  by  scnlptored 
symbolical  representation.  Finally  he  showed  that  such  work,  and 
the  movement  of  laonolilhs  weighing  17i]  tons,  neceaailated  the  exist- 
ence of  a  dense  and  well-organized  population,  requiring  the  provision 
of  immense  supplies  of  food.  For  Tiabuanacu  is  12,930  feet  above  the 
sea,  where  corn  will  not  ripen.  The  two  geographical  questions  ruoed 
by  the  paper  wero  the  changes  of  levels  of  Lake  Titicaca  with  regard 
to  the  site  of  the  ruius,  and  tbe  snpply  of  {(hA  for  a  denso  population 
living  at  13,000  feet  above  the  sea.  The  author  ventured  upon  some 
suggestions  to  account  for  facts  so  difhcult  of  explanation. 

The  President's  paper  was  followed,  on  the  same  day,  by  a  i 
important  repot  t  on  ciicavations  at  the  Tiabuanacu  ruins,  by  tbe  Coni 
de  Crequi-Montfort,  the  leader  of  a  French  mission-  In  the  coursefll 
his  excavations  the  Count  discovered  an  outer  wall  previously  nnknow) 
a  stone  staircase,  vestiges  of  several  colours  on  sculptures  and  potte 
and  statues.  The  Count  de  Crf'qui-Montfort  also  communicatedj 
report  on  the  esamination  of  a  Peruvian  necroix»lis;  and  gavi 
information  respecting  the  little  known  country  of  Lipez  and  Ataoam 

There  were  two  more  general  papers,  one  on  the  myths  and  iegi 
among  the  primitive  people  of  South  America  and  their  diBseminatV 
another  on  the  actual  slate  of  exploration  in  South  America  and  on' 
programme  for  tbe  futnre.     The  latter  subject  is  one  which  1 
engage  the  attention  of  our  own  Society,  for  with  the  exceptio 
Antarctic  regions,  there  is  more  unknown  or  little  known  land  to  1 
f-iplored  in  South  America  than  in  any  other  part  of  tbe  world. 
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Two  interesting  papers,  one  on  the  discovery  of  a  globe  of  Gemma 
Frisius  witH  the  date  1537,  five  years  earlier  than  Mercator*s  globe; 
the  other,  on  the  influence  of  magnetic  variation  on  the  cartography 
of  America  in  the  sixteenth  century,  must  also  be  mentioned. 

The  Congress  at  Stuttgart  has  been  a  success,  both  with  regard  to 
its  results  and  socially;  and  Prof,  von  den  Steinen,  and  his  supporters, 
are  to  be  congratulated  heartily  on  the  good  work  that  has  been 
achieved.  Much  of  the  success  was  due  to  the  efforts  of  the  Count  von 
Linden,  and  of  the  treasurer,  Mr.  Wanner.  The  number  of  Americanists 
present  at  the  Congress  was  380,  number  of  papers  read  40.  It  is 
understood  that  the  next  Americanist  Congress  is  to  be  at  Quebec. 


DESCRIPTION  OF  AN  ASTROLABE. 

By  S.  A.  lONIDES,  B.A. 

It  is  well  known  that  the  astrolabe  is  an  instrument  which  dates  back 
to  ancient  times.  Its  invention  is  ascribed  to  Hipparchus  (d.c.  150),  and 
its  subsequent  development  to  Ptolemy  (a.d.  130)  and  the  Arabian  and 
Persian  astronomers.  A  great  advance  in  its  use  was  dae  to  Martin 
Behaim,  of  Nuremberg.*  It  continued  in  practical  use  for  two  centuries 
or  more,  till  superseded  by  the  quadrant,  or  sextant,  and  logarithm 
tables  (for  it  combined  the  uses  of  both),  at  the  beginning  of  the 
eighteenth  century.  It  is  said  that  examples  are  made  in  the  East 
to-day  for  astrological  purposes. 

There  are  several  books  and  papers  describing  the  astrolabe.  First, 
both  in  time  and  importance,  is  Chaucer*s  description  in  1391.  This  is 
now  made  easily  accessible  in  Prof.  W.  W.  8keat*s  edition  (1894).  It 
contains  a  full  description  of  the  instrument,  and  the  multifarious  uses 
to  which  it  can  be  put,  and  Prof.  Skeat  has  added  notes  and  explanatory 
diagrams.  In  1587,  Eobert  Tanner  (gent,  practitioner  in  Astrologie 
and  Phisick)  published  in  London  a  work  entitled  *  The  Travellers  joy 
and  felioitie ;  or  A  Mirror  for  Mathematics,  Gulden  Gem  for  Geometri- 
cians, A  sure  safety  for  Saylers,  and  an  Auncient  Antiquary  for 
Astronomers  and  Astrologians.'  The  first  chapter  contains  a  description 
of  the  astrolabe  with  diagrams,  and  thirty-one  other  various  uses  to 
which  it  may  be  put.  In  1850  W.  H.  Morley  published  *  A  Description 
of  a  planispheric  Astrolabe  made  for  Shah  Husain  Safawi,  King  of 
Persia,'  which  contains  facsimile  reproductions  of  a  large  Persian  astro- 
labe in  the  British  Museum,  and  of  others,  and  gives  a  very  full 
description  of  the  parts.  The  issue  was  limited  to  one  hundred  copies, 
and  is  long  since  out  of  print.    In  1894  Lady  Huggins  published  a 


♦  The  exact  share  to  bo  ascribed  to  Behaim  in  the  introduction  of  improved 
methods  is  matter  of  doubt.— [Ed.  O-J.}. 
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short  article  on  the  Astrolabe  in  'Astronomy  and  Astrophysics.'  It 
contains  several  excellent  photographs  and  drawings  of  an  oriental 
astrolabe,  a  historical  summary,  and  several  quaint  references  to  its 
use  in  contemporary  works. 

None  of  these  books,  and  none  of  the  papers  to  which  referenoes  will 
be  found  in  the  short  bibliography  at  the  end  of  this  paper,  give  any 
aoconnt  of  the  theory  of  the  instrument,  and  many  discuss  it  almost 
entirely  from  the  archaQolog^cal  point  of  view. 

When,  in  December  last,  I  was  fortunate  enough  to  come  into  posses- 
sion of  an  astrolabe,  Dr.  H.  N.  Dickson  suggested  to  me  that  it  would 
be  of  interest  to  describe  the  instrument,  and  to  give  in  a  concise  form 
some  account  of  its  theory  and  uses. 

This  astrolabe  is  inscribed — 

"  GKORGIUS  HARTMAN  NOBEXBEROE, 
FACIKBAT  ANNO  MDXXXVII." 

The  date  is  interesting  as  being  six  years  before  the  publication  of 
Copernicus'  great  work,'De  Hevolutionibus  Orbium  Celestium,'  in  154.'i. 
At  South  Kensington  there  is  one,  and  at  the  British  Museum  there  are 
two,  by  the  same  maker.  No  essentially  different  features  have  been 
noted  in  any  of  them.  This  description,  while  applying  in  particular  to 
a  Hartman  astrolabe,  is  applicable  to  all  in  general,  as  the  principles 
involved  in  all  appear  to  be  the  same. 

The  photographs  which  accompany  this  paper  show  all  the  working 
parts  of  the  astrolabe.  The  main  part  is  a  brass  disc  engraved  with 
scales,  and  hollowed  out  on  one  side,  the  hollow  being  called  the  moder 
of  the  astrolabe ;  the  instrument  is  held  by  a  ring  attached  to  the  disc. 

The  separate  parts  are  the  alidade  for  taking  sights,  the  "  declina- 
tion scale/'  the  net,  and  the  "  latitude  plates."  These  last  are  stored 
in  the  moder  of  the  astrolabe,  and  only  the  upper  one  shows  in  the 
photo.  The  parts  are  pivoted  on  a  brass  centre,  and  kept  in  position  by 
a  split  piu.  On  the  brass  centre  and  on  the  handle  which  holds  the 
ring  are  engraved  Tudor  roses — the  same  being  found  in  the  South 
Kensington  example — and  this,  taken  with  the  fact  that  they  were  made 
in  the  reign  of  Henry  YIIL,  and  were  found  in  England,  suggests 
stroDgly  that  they  were  made  for  English  use,  possibly  for  presentation 
to  some  royal  personage,  or  for  use  in  the  British  Navy.  The  British 
Museum  examples  have  roses  on  the  handle,  but  not  on  the  centres,  one 
of  which  is  obviously  of  subsequent  manufacture. 

On  the  back  of  the  astrolabe  are  engraved  in  order,  counting  from 
the  outside,  a  circle  for  taking  observations,  divided  to  single  degrees, 
and  numbered  0-90  from  horizontal  to  zenith  and  nadir;  next  the 
names  of  the  signs  of  the  zodiac,  each  divided  into  30  degrees ;  and  then 
the  names  of  the  months  and  their  divisions  into  days. 
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given  there  to  1537.  The  results  obtained  by  caloulation  and  by  direct 
reading  off  the  astrolabe  were  then  compared,  and  it  was  fonnd  that 
while  some  agreed  within  a  degree  of  arc  of  declination,  and  a  minute 
of  time  in  right  ascension,  generally  variations  up  to  2  or  3  degrees  of 
arc  and  4  or  5  minutes  of  time  were  met  with. 

Below  the  net  are  the  latitude  plates — in  this  astrolabe  three  in 
number,  and  engraved  on  both  sides.  The  latitudes  for  which  they  are 
engraved  vary  from  39°  to  54°,  3°  separating  each  plate.  The  main 
part  of  each  plate  is  a  stereographic  projection  of  a  sphere.  The  stereo- 
graphic  projection  possesses  the  property  that  all  circles  on  the  sphere 
are  reproduced  as  circles  in  the  projection.  These  may  be  considered 
in  two  series.  First,  a  series  of  nearly  concentric  circles ;  these  are 
circles  of  altitude  or  almucantars,  ranging  in  size  from  the  horizon,  the 
largest,  to  a  dot  representing  the  zenith.  The  altitudes  are  given  for 
every  2°,  and  the  circle  for  18°  below  the  horizon;  the  twilight 
line  is  also  g^ven.  Secondly,  a  series  of  lines  passing  through  the 
zenith ;  these  are  azimuths.  One  of  them  which  passes  through  the 
point  of  projection  is  a  straight  line,  and  represents  the  meridian.  The 
azimuths  are  given  for  every  10°,  and  are  numbered  from  east  and  west, 
thus  practically  corresponding  to  amplitudes. 

On  each  plate  are  engraved  three  other  series  of  lines. 

First,  the  tropics  of  Cancer  and  Capricorn,  and  the  equator. 

Second,  twelve  lines  radiating  from  the  intersection  of  the  meridian 
and  the  northern  horizon,  and  numbered  I.-XII.  According  to  both 
Chaucer  and  Tanner,  these  give  the  division  of  the  heavens  into  twelve 
houses,  "  for  divers  astrological  judgments."  Prof.  Skeat  gives  examples 
of  how  the  equations  of  the  houses  were  worked  out. 

Third,  12  lines  marked  1-12  in  the  opposite  direction  to  the  fore- 
going. Segments  of  them  only  are  given  between  the  tropics  of  Cancer 
and  Capricorn.  They  are  stated  to  be  the  circles  of  unequal  or  planetical 
hourp,  or  one-twelfth  part  of  the  time  between  sunset  and  sunrise, 
the  division  of  the  night  in  common  use  in  early  times.  Piotorially  they 
seem  to  represent  the  western  horizon  getting  flatter  and  then  curved 
in  the  opposite  direction  till  it  becomes  the  eastern.  An  account  of 
them  is  given  in  Chaucer.  The  last  two  sets  of  lines  cut  the  equator  at 
equal  intervals. 

The  practical  use  of  the  astrolabe  may  probably  be  best  explained 
by  taking  imaginarv'  examples  and  working  them  out,  both  on  the  astro- 
labe and  by  the  ordinary  methods  now  in  use,  the  principles  involved 
in  both  cases  being  identical. 

To  find  the  Latitude  hy  Meridian  Altitude  of  the  Sun, — On  October  19 
the  meridian  altitude  of  the  sun  was  observed  to  be  26°. 

October  19  corresponds  on  the  back  to  "Scorpius  VI.,"  and  on  the 
front  (see  photo)  the  declination  of  the  sun  on  that  day  was  13°  S. 
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The  resnlt  oould  be  tested  by  placing  the  correct  latitade-plate  in 
position,  and  putting  "  Soorpins  YI."  on  the  meridian.  A  similar  calcu- 
lation would  be  necessary  in  the  case  of  a  star,  and  the  modern  method 
is,  of  course,  precisely  similar. 

Time  hy  Altitude  of  the  Sun. — On  July  1,  in  lat.  51°  N.,  the  altitude 
of  the  sun  east  of  the  meridian  was  found  to  be  38°.  Now,  July  1 
corresponds  to  Cancer  XVIII.  (see  back).  So  Cancer  XVIII.  was  set 
to  altitude  circle  38°,  and  with  the  ruler  the  hour  angle  of  the  sun. 
I.e.  local  (apparent)  time,  at  once  read  off  as  8'*  10"*  a.m.,  the  hour  angle 
being  always  measured  westward,  and  hence  requiring  no  subtracting. 

Giving  the  sun  on  that  day  the  decl.  22°  N.,  by  the  ordinary  formula, 
hour  angle  sun  =  3''  45"",  or  local  apparent  time  8*'  15'". 

Time  hy  Altitude  of  Star. — On  October  19,  in  lat.  51°,  the  altitude 
of  Procyon  east  of  meridian  was  observed  to  be  27°.  The  pointer  marked 
"  Procion  "  was  set  to  altitude  27°,  and  its  hour  angle  could  have  been 
read  off,  if  wanted,  as  8**  11 "'.  This  was  not,  however,  necessary,  as  with 
the  position  of  the  sun  in  the  ecliptic  at  that  date  known,  viz.  Scor- 
pius  VI.,  the  hour  angle  of  the  latter,  i.e.  the  time,  was  read  off  at  once 
as  l**  12"\ 

To  compute  the  mean  local  time  from  the  observation  mathe- 
matically, the  declination  must  first  be  known.  Procyon  on  the  astro- 
labe has  declination  9°  N.  Then,  applying  the  ordinary  formula 
(*  Hints  to  Travellers,'  8th  ed.,  p.  167),  the  hour-angle  star  was  calcu- 
lated as  3^'  50'"  40* ;  this  subtracted  from  1 2  hours  gave  westerly  hour 
angle  8'*  9""  20*.  To  obtain  mean  time,  the  difference  in  right  ascension 
between  the  star  and  mean  sun  must  be  subtracted  from  8**  9™  20'. 
The  result  is  mean  local  time.  The  same  process  exactly  is  performed 
on  the  astrolabe,  only  graphically  instead  of  by  figures. 

To  find  the  True  Bearing  of  a  Heavenly  Body, — By  the  same  setting 
that  gives  the  hour  angle  of  the  sun  or  a  star,  the  true  bearing  can  be 
found.  Thus,  in  the  example  with  Procyon,  its  true  bearing  will  be 
seen  to  be  22°  among  the  azimuth  lines,  the  degrees  being  measured  as 
mentioned  from  east  and  west.  Chaucer  gives  the  means  of  finding  the 
true  north  from  such  an  observation.  Take  the  altitude  and  set  the 
net  as  shown,  read  off  the  true  bearing,  then  set  the  alidade  on  the  back 
to  the  same  degree,  t.e.  22°,  and,  holding  the  astrolabe  horizontally, 
sight  the  star.  The  handle  will  then  point  north  or  south  according  to 
which  end  of  the  alidade  is  used. 

If  the  heavenly  body  be  on  the  horizon,  its  amplitude  is  obtained 
at  once ;  thus,  in  the  photo  the  amplitude  of  Hydra  Cor  is  7°  S.  of  E. 

To  obtain  the  true  bearing  from  an  observation  of  altitude,  the 
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formula  given  in  'Hints  to  Travellere,'  p.  207,  may  be  used.  The 
bearing  of  Procjon  calculated  by  this  gives  20°  40' ;  so  that  the  astro- 
labe can  give  fairly  approximate,  though  not  always  a  reliable,  value. 

To  find  the  Time  of  Sunrise  or  Sunset, — Set  the  point  representing  the 
sun  on  the  eastern  or  western  horizon  as  required,  and  read  off  the  time 
(t  e  hour-angle  of  that  point). 

To  find  Time  of  Sunrise,  April  1 7,  Sun  at  Virgo  III* — The  net  is  set 
as  in  photo,  and  time  5^  6"*  a.m.  read  off.  The  duration  of  twilight 
may  be  similarly  estimated  by  setting  the  sun  to  the  horizon  and 
reading  the  time,  and  then  to  the  twilight  line  and  again  reading. 
The  difference  of  the  two  gives  the  desired  result. 

Chaucer  gives  a  description  for  measuring  the  length  of  the  '*  vulgar  " 
day,  by  taking  the  interval  in  time  between  the  sun  crossing  the  eastern 
and  western  twilight  lines. 

The  time  that  any  star  is  rising,  setting,  or  on  the  meridian  may 
be  found  by  setting  that  star  to  the  desired  point,  and  reading  off  the 
time  from  the  known  position  of  the  sun.  For  the  ordinary  method, 
see  '  Hints  to  Travellers,'  p.  220.  The  altitude  of  the  son  or  star  at 
any  given  moment  may  also  be  found  simply.  Knowing  the  position 
of  the  sun,  set  it  to  the  time  required,  and  read  off  the  altitude  of  the 
heavenly  body.  The  ordinary  method  of  making  this  calculation  will 
be  found  in  'Hints  to  Travellers,'  p.  191. 

Many  similar  astronomical  problems  may  be  very  simply  solved  by 
means  of  the  astrolabe,  and  a  few  only  have  been  given  which  show 
the  capabilities  of  the  instrument. 

All  the  examples  worked  out  have  been  taken  from  the  astrolabe 
set  in  the  position  shown  in  the  photograph  of  the  front  of  the  instru- 
ment, so  that  the  results  can  l>e  readily  checked. 

In  considering  the  theory  of  the  astrolabe,  it  must  be  remembered 
that  it  was  originally  constructed  in  days  when  all  the  universe  was 
supposed  to  rotate  round  the  earth,  and  it  may  readily  l^e  imagined 
that  it  was  at  first  intended  to  show  the  real  motions  of  the  heavenly 
bodies.  The  fact  that  we  now  know  that  the  universe  does  not  rotate 
around  the  earth  does  not  upset  the  theory  of  the  instrument.  It  only 
converts  real  into  apparent  motions. 

The  net  is  an  equatorial  projection  of  a  sphere,  probably  intended 
to  be  the  primum  mobile.  The  plates  are  projections  of  the  same  sphere, 
from  the  same  point  to  the  same  plane,  only  the  axis  of  the  sphere  is 
inclined  at  an  oblique  angle  to  that  plane.  The  combination  gives  on 
a  plane,  what  would  be  seen  of  two  segments  of  spheres,  rather  larger 
than  hemispheres,  set  one  inside  the  other,  with  axes  inclined,  and 
looked  at  from  the  other  end  of  the  axis  of  one  of  them. 

It  is  interesting  to  note  how  well  this  projection  shows  the  apparent 
motions  of  the  heavenly  bodies.     As  the  net  is  rotated,  any  one  star- 
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pointer  is  seen  to  cross  one  altitude  circle  after  another  rapidly  when 
far  from  the  meridian,  more  slowly  as  it  approaches  it,  reaching  its 
highest  altitude  on  jlie  meridian,  and  receding  in  the  reverse  order. 

Examples  of  the  application  of  the  astrolabe  to  ordinary  uses  have 
been  given  here,  but  for  its  many  further  uses,  especially  those  relating 
to  astrology,  Skeat's  Edition  of  Chaucer  should  be  consulted. 

The  skilful  defiign  of  the  astrolabe  is  well  worthy  of  note.  Accuracy 
is  not  quite  such  a  prominent  feature,  and  one  cannot  be  surprised  that 
determinations  of  time  at  sea  were  often  foar  or  five  minutes  out,  and 
that  little  reliance  was  to  be  placed  on  the  resulting  longitudes. 

My  best  thanks  are  due  to  Dr.  H.  N.  Dickson  and  to  my  brother, 
A.  C.  lonides,  for  much  assistance  in  the  preparation  of  this  paper. 

Descriptions  and  illustrations  of  astrolabes  have  been  found  in  the 
followiDg : — • 

Prof.  Skeat's  Edition  of  Chaucer  (Clarendon  Press),  vol.  iii.  1894. 

W.  H.  Morley,  *  Description  of  a  Planispheric  Astrolabe  constructed 

for  Shah  Husain  Safawi,  King  of  Persia.'     185G. 
Robert  Tanner,  *  A  Mirror  for  Mathematics,  etc.'     1667. 
ArchseolofftOj  1852,  vol.  xxxiv.  p.  60.     C.  0.  Morgan.     It  contains  an 

abstract  of  Tanner's  book. 
Laussedat,  *  La  dessin  topographique,'  vol.  i.  pp.  35-40. 
Transactions   of    the    Bristol    and    Gloucestershire    Archseoh(/ical   Society y 

1887-8.     Bobert  Taylor,  m.a. 
Astronomy  and  Astrophysics,     1894.     M.  L.  Huggins. 
Journal  of  the  Boyal  Asiatic  Society y  1904.     H.  J.  Cowper. 
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APPLICATIONS  OF  GEOGRAPHY. 

By  Dr.  A.  J.  HERBERTSON. 
It  may  prove  useful  to  many  readers  of  the  Geographical  Journal  to 
present  a  very  brief  review  of  some  of  the  more  important  contributions 
to  geographical  and  edacatioDal  journals,  both  home  and  foreign,  dealing 
with  the  subject-matter  of  geography,  and  the  value  of  the  subject  in  an 
.educational  curriculum.  It  is  necessary  to  discuss  the  content  and 
method  of  geography  before  saying  anything  about  its  educational 
applications,  for  we  must  be  perfectly  clear  about  what  we  mean  by 
geography  and  what  is  the  specially  geographical  way  of  dealing  with 
facts  before  we  can  profitably  urge  [the  importance  of  the  former  or 
the  value  of  the  latter  to  the  schoolboy. 

*  See  also  figures  in  the  Journal  for  June,  1903.  Further  references  whioh  may  be 
of  use  in  tracing  the  history  of  the  astrolabe  and  other  old  nautical  instruments  are 
given  by  Dr.  8.  Giinther  in  the  Oeogr.  Zeitsehrift^  vol.  iv.  p.  157,  and  by  Admiral 
Markham  in  the  Hakluyt  Society  Edition  of'  Davis's  Voyages.*  See  also  Gelcich  in 
the  Haw^wrgiBche  Festschrift  .  .  .  Entdeckung  Amerikas,  vol.  i. — [ESd.  O.  /.] 
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What  is  Oeography  ? 

In  a  recent  lecture  Prof.  J.  W.  Gregory  *  defines  geography  as 
"  that  branch  of  knowledge  which  describes  the  Earth  ; "  and  maintains 
that  *'it  is  a  branch  of  knowledge  rather  than  a  science,"  that  its  subject- 
matter  is  "  description  drawn  from  observation ; "  and  that  it  does  not 
"search  for  underlying  principles,"  nor  attempt  to  discover  ultimate 
causes.  Few  geographers  will  agree  with  this  account  of  their  subject. 
Prof.  Gregory  seems,  from  his  school  books  as  well  as  from  his  lecture,  to 
believe  that  geography  is  physiography  plus  a  descriptive  topography 
which  cannot  quite  be  confined  to  pure  description,  but  "  must  sometimes 
glide  into  explanations."  He  seems  to  think  that  to  admit  more  than 
this  involves  joining  the  ranks  of  a  mythical  school  of  geographers, 
who  consider  that  "  what  is  not  geography  is  not  knowledge."  It  may 
l)e  that  .Prof.  Gregory  has  encountered  men  in  the  fresh  enthusiasm  of 
geographical  conversion,  which  reveals  to  them  a  new  Earth,  and  for 
the  moment  the  dazzling  wonder  of  the  vision  has  obscured  all  other 
sights.  For  them  "  Earth's  young  significance  is  all  to  learn,"  and  the 
geographer  is  its  interpreter.  Such  enthusiasm  is,  however,  only  too 
rare,  and  any  temporary  distortion  of  the  relationship  of  the  sciences 
which  it  induces  is  a  little  price  to  pay  for  the  fuller,  truer  vision  which 
afterwards  comes.  We  hope  that  there  are  many  earth-struck  youths  in 
the  southern  hemisphere.     There  are  too  few  in  this. 

We  have  to  contend  daily  with  the  misconceptions  engendered  by 
many  a  dreary  ill- spent  hour  at  school  or,  in  the  more  intelligent,  by  a 
confusion  between  that  excellent  introduction  to  science  which  in  this 
country  is  called  physiography,  and  geography.  Physiography  is  a  useful 
introduction  to  geography,  as  it  is  to  the  other  branches  of  science  of 
which  it  treats,  and  as  systematized  nature  study  it  is  an  invaluable 
school  subject.  It  is  not  geography  any  more  than  it  is  geology,  or  astro- 
nomy, or  physics,  or  botany.  We  fear  that  it  is  not  the  deep  emotion  of 
geographical  inspiration,  but  the  confusion  of  physiography  with  geogra- 
phy which  has  spread  abroad  the  notion  that  geographers  consider 
geology,  etc. ,  branches  of  geography.  It  is  hardly  necessary  to  controvert 
this  conception.!  The  man  who  makes  such  claims  is  not  a  geographer, 
for  he  has  not  yet  attained  to  an  understanding  of  what  geography  is. 

If  we  turn  from  Australia  to  Germany,  we  find  in  such  a  work  as 
Prof.  Wagner's  •  Lehrbuch,'  %  used  in  all  the  universities,  the  defini- 
tion of  geography  is  based  on  the  historical  development  of  the  subject 


•  *Tho  Teaching  of  Geography/  A  lecture  by  J.  W.  Gregory.  Melbourne, 
London,  etc.  Whitcombc  &  Tombs.  *  The  Austral  Geographies.'  Same  author  and 
publishers. 

t  Historically,  of  course,  geology  is  a  daughter  of  geography,  but  now  that  it  is  full 
grown  with  a  family  of  its  own,  it  has  its  own  sphere  of  influence. 

X  *  Lehrbuch  der  Gcographie.*  H.  Wagner.  7"  Aufl.,  I.  Band.  Allgcmcino 
Erdkunde.    Hannover  u.  Leipzig :  Hahn'sche  Buchhandlung.     1903. 


EDUCATIONAL  APPLICATIONS  OF  GEOQBAPHT.  419 

as  two-phased — one  revealing  the  Earth  as  a  special  natural  body  with 
a  variously  shaped  surface  on  which  many  natural  phenomena,  through 
orderly  co-ordination,  control  the  life  of  countless  organisms,  and  the 
other  showing  the  Earth  as  a  dwelling-place  of  a  highly  organized  and 
intelligent  being,  Man.  The  first  phase  is  that  of  a  natural  science — 
Earth-lore — which  is  to  be  distinguished  from  other  subdivisions  by  its 
constant  investigation  of  the  special  relationships  of  natural  phenomena 
on  the  surface  of  the  globe.  It  is  not  restricted  to  an  examination  of  the 
causes  of  the  existence  of  simple  organisms  or  processes,  as  is  the  case 
in  many  of  the  divisions  of  natural  science,  but  strives  to  investigate  the 
effects  exercised  by  the  various  existences  on  other,  or  on  the  sum  of  the, 
oontiguous  phenomena.  In  the  second  phase,  geography  investigates 
roan  as  dependent  upon  surrounding  Nature,  or  as  endeavouring 
to  escape  from  this  dependence.  This  is  historical  geography,  and  is 
the  connecting  link  between  natural  science  and  history.  For  it,  too, 
physical  geography  or  Earth-lore  is  the  basis  and  the  extension,  as  it 
investigates  the  causes  of  the  distribution  of  human  phenomena.  These 
may  be  regarded,  as  they  have  been  from  the  days  of  Varenius,  as 
general  and  special,  Earth-embracing  and  regional.  In  Earth-lore  the 
laws  of  the  distribution  of  each  and  all  categories  of  phenomena  are 
examined  for  the  whole  Earth,  without  consideration  of  any  special 
region.  In  land- lore  or  regional  geography  a  single  region  is  de- 
limited from  its  neighbours,  and  its  characteristics  are  determined 
by  the  total  effect  of  the  combination  of  all  geographical  elements 
within  it. 

Dr.  A.  Hettner,  Professor  of  Geography  at  Heidelberg,  has  recently 
written  a  valuable  paper  on  the  fundamental  ideas  and  laws  of 
physical  geography.*  He  frankly  confesses  how  much  he  has  been 
hindered  by  the  lack  of  clear  ideas  about  the  limits  and  conceptions 
of  geography.  Geography  has  at  all  times  been  originally  a  knowledge 
of  different  parts  of  the  Earth,  at  home  and  abroad,  and  only  the 
point  of  view  from  which  the  space  has  been  regarded  has  altered 
with  the  time  and  with  the  bias  of  the  geographer.  In  ancient  Greek 
and  Boman  times  geography  was  concerned  on  the  one  hand  with 
purely  mathematical  conceptions,  on  the  other  with  the  description  of 
human  concerns.  Nowadays  geography  is  a  consideration  of  the  lands 
of  the  Earth,  and  of  the  Earth  as  a  complex  of  lands  comprehending  both 
nature  and  man,  and  may  be  defined  as  "  tbe  sum  of  the  facts  which 
constitute  the  lands  and  landscapes,  or,  in  other  words,  the  specially 
varying  conditions  and  occurrences  of  the  Earth's  surface  considered  in 
their  causal  relations."  Into  the  detailed  consideration  of  Dr.  Hettner*s 
paper  we  cannot  enter  in  the  present  communication. 


•  "  Grnudbegriffe  und   Grundsatzo   der  physischen   Geographic."      A.   Ilottner, 
Geographiiche  Zeitschrift,  1903. 
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Baron  von  Hichthofen*s  views  are  disoussed  at  some  length  in  the 
February  number  of  the  Oeographical  Journal.* 

In  Franoe  the  definition  of  geography  as  the  studyt  of  the  Earth 
in  its  relationship  to  man  is  the  common  one.f 

In  America  no  book  such  as  that  of  Wagner  or  Dr.  Mill's  'International 
Geography '  has  appeared,  but  the  newer  school  books  still  show  the 
influence  of  Guyot  in  defining  geography  as  the  study  of  the  Earth 
as  the  home  of  man.  Several  papers  have  recently  been  published.  In 
the  year-book  of  the  (American)  National  Society  for  the  scientific  study 
of  education,  Mr.  Herbert  Wilson  of  the  United  States  Geological 
Survey  discusses  the  relation  of  geography  to  other  sciences. }  Here  we 
find  what  we  may  term  the  organic  conception  of  geography  also 
expressed.  He  gently  chaff's  his  fellow-geologists,  who  have  recently 
become  enamoured  of  the  topographic  side  of  their  science,  for  confusing 
topography  and  geography,  and  for  believing,  as  do  some  historians, 
meteorologists,  and  ethnologists,  that  the  science  of  geography  haa  ceased 
to  exist.  He  quotes  Dr.  W.  T.  Harris's  definition,  which  expresses  Prof. 
Wagner's  conceptions,  "Geography  unites  the  study  of  the  natural 
elements,  land  and  water,  climate  and  productions,  with  the  study  of 
man's  present  conquest  and  use  of  the  same."  He  suggests  that  geography, 
the  oldest  of  the  sciences,  bears  the  same  relationship  to  the  natural 
sciences  that  civil  engineering  holds  to.the  allied  engineering  professions. 
Prof.  Davis  has  contributed  three  accounts  of  his  views,  §  one  of  whioh 
has  appeared  in  this  Journal.  He  would  expand  the  content  of  geography 
from  the  relation  of  Earth  and  Man  to  the  relation  of  Earth  and  Life ; 
"  the  cleared  roadway  of  a  colony  of  pillaging  ants  becomes  as  properly 
a  subject  of  geographical  6tudy  as  a  railroad  that  connects  centres  of 
human  population.*'  This  leads  to  two  divisions  of  geography — the 
inorganic  environment  which  he  terms  physiography  (which  has  now 
three  different  meanings  thrust  upon  it),  and  the  other,  not  the  organic 
complexes,  but  the  '*  responses  which  life  has  made  to  its  environment," 
which  he  calls  ontography.  Ontography  is  more  than  ecology,  for  it 
includes  "  all  the  responses  of  organic  forms  to  their  physical  environ- 
ment, whether  in  physiological  structure,  in  individual  behaviour,  or  in 


•  **  Triebkrafte  and  Riirhtungen  der  Erdkunde  im  XIX.  Jahrhunderi**  Von  Frhr. 
V.  Bichthofen.  Zeits.  Qefelit.  fur  Erdkunde.  Berlin,  1903.  See  OeographiealJoumdl^ 
February,  1904  (p.  229). 

t  **  La  g^ographie  a  precia^ment  pour  objet  de  rechercber  lea  relationa  qni  nniasent 
ainsi  Thomme  k  la  terre."  **  Lea  principea  de  la  geographle  modeme.*'  M.  ArdoilloD. 
Buli.  Soe.  Ge)g.  de  LiUe,  1901. 

X  **Tlie  Relation  of  Geography  to  the  Sciences."  By  H.  M.  Wilson.  The  Firsi 
Tear-Book  of  the  National  S(h;.  for  Scientific  Study  of  Educationy  Part  ii.    Chicago,  1902- 

§  **  Systematic  Geography."    By  W.  M.  Davis.    Proc.  American  Phil.  Sac.,  vol.  xli.. 
No.  170,  1902.    "Tlie  Progress  of  Geography  in  Schools."    By  W.  M.  Davis.     The 
Fir$t  Year-Booh  of  the  National  Soc.  for  Scientific  Study  of  Education,  Part  ii.     Chicag^\ 
1902.    **  A  Scheme  of  Geography."    By  W.  M.  Davis.    Qeographi^al  Jourual,  vol,  zxii. 
October,  1903. 
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racial  habits."     It  is  the  element  of  relatioDship  between  physiogi'aphy 
and  ontography  which  constitutes  geography. 

Just  as  the  study  of  ecology  has  led  botanists  to  a  physiological 
classification  of  plants,  which  is  of  much  greater  value  to  the  geographer 
than  any  morphological  one,  so  we  believe  the  study  of  biological  and 
anthropological  ontography,  to  use  Prof.  Davis's  term,  will  help  the 
geographer.  The  elements  of  anthropological  ontography  have  been 
"worked  out,  not  merely  in  Batzel's  well-known  books,  but  in  a  more 
inductive  way  in  the  writings  of  Le  Play  and  his  followers.  Un- 
doabtedly  the  possession  of  physiological  (or  ontographical)  classifications 
of  organic  phenomena  will  lead  to  a  new  examination  of  distributions  of 
organic  life  which  will  have  a  most  stimulating  effect  on  the  geographer, 
especially  if  his  chief  interests  are  anthropological. 

Prof.  Davis  is,  however,  not  dealing  similarly  with  his  two  divisions. 
He  defines  physiography  as  the  total  inorganic  environment,  but 
ontography  is  merely  the  responses  in  the  organic  world  to  the  inorganic 
stimuli.  While  agreeing  that  it  is  highly  desirable  that  such  responses 
should  be  systematically  investigated,  and  that  the  results  will  be  of  the 
greatest  possible  advantage  to  the  geographer,  we  feel  that  geography 
is  not  completely  defined  when  it  is  said  to  be  the  relationship  between 
physical  environment  and  the  organic  responses  to  it. 

Prof.  Davis  seems  to  be  approaching  the  definition  of  geography 
which  has  been  given  by  Dr.  Mill  in  the  '  Encyclop89dia  Britannica' 
as  "  the  exact  and  organized  knowledge  of  the  distribution  of  phenomena 
on  the  surface  of  the  Earth."  Dr.  Mill  further  says  that  **  the  distinctive 
task  of  geography  as  a  scicDce  is  to  investigate  the  control  exercised 
by  the  crust-forms  directly  and  indirectly  upon  various  mobile  distribu- 
tions." This  is  a  natural  development  of  the  definition  of  Dr.  Keltic 
in  •  Chambers's  Encyclopaedia ' — that  geography  investigates  the  features 
of  the  Earth's  surface  and  the  distribution  and  mutual  topographical 
relations  of  all  which  that  surface  sustains.* 


*  Prof.  Charles  R.  Dryer,  in  a  Huggestive  paper  on  '*What  is  Geography?"  (The 
Teaehert*  Journal,  Marion,  Indiana),  published  since  the  above  was  written,  says, 
**•  Geography  has  passed  through  a  long  period  of  development,  and  the  end  is  not  yet. 
In  the  early  stage  it  was  n  description  of  the  £arth.  In  the  scientific  stage  which  now 
prevails  everywhere  outside  some  schools,  it  is  "  the  exact  and  organized  knowledge  of 
the  distribution  of  phenomena  on  the  surface  of  the  Earth.*  In  the  third  evolutionary 
stage,  which  is  just  beginning,  it  is  '  the  relation  between  the  physical  environment 
and  the  environed  organism,  between  the  Earth  and  its  inhabitants.*  This  third  and 
perhaps  final  stage  of  geography  is  based,  '  not  upon  the  doctrine  of  the  adaptation  of 
the  Karth  to  man,  but  upon  the  more  evolutionary  principle  of  tlie  adaptation  of  all  the 
Earth's  inhabitants  to  the  Earth,'  and  the  definition  of  the  future  may  come  to  read 
something  like  this :  *  Geography  is  the  science  which  deals  with  the  distribution  of 
every  feature  and  the  environment  of  every  creature  on  the  face  of  the  Earth.*  *'  This 
states  very  dearly  the  ideas  outlined  by  Prof.  Davis,  and  shows  that  it  is  the 
Guyot  conception  expressed  in  terms  of  the  control  exercised  by  the  environment 
on  life  instead  of  in  terms  of  the  providential  adaptation  of  the  environment  to  man's 
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The  study  nf  the  distribalion  of  anj  {ikenomenon  preeiipposes  the 
recognition  and  claeBiiication  of  that  phenonienon.  The  individual 
rock,  or  plant,  or  animal  is  easily  recogniEod;  bnt  nu  eorions  advance 
in  geography  was  possilile  without  a  recognition  nf  higher  groupa 
of  i-rganianiB.  WorphoUigical,  specific  or  generic,  groups  were  uot 
enough.  Aa  has  iiroved  to  be  the  case  in  geology  and  mett-orology, 
so  in  botany,  zoology,  and  anthropology,  the  mfirphological  groapings 
devised  by  the  specialists  in  these  fields  of  science  have  not  been 
of  the  same  value  to  geographers  aa  '>ther  class ificatinDS  based 
pbj'siological  considerations.  Tlic  old  threefold  classification  of  plaiitB 
into  tree,  shrub,  and  herb  was  a  lietter  division  for  the  geographer  thsaJ 
the  newer  augiosperrn  and  gymnosperm  and  cryptogam!  Ii 
that  Prof.  Davis  clearly  feels  in  the  case  of  the  organic  scienccB,  a: 
he  gives  expression  to  his  feeling  in  his  defiuttton  of  onfography. 

The  pbysiulogieal  grouping  of  orgauiama  into  plant,  animal,  aoA'j 
human  associations  is  really  what  is  require!  by  the  geographer,  just  U 
he  must  have  a  genetic  classification  uf  land  forms,  and  a  dynamis 
one  of  ajirial  and  oceanic  ones.  These  classifications  are  oasential  fear 
geographical  progress,  and  where  they  do  not  oiist  the  geographer 
diverted  from  his  s]iecial  work  in  order  to  investigate  them.  The 
meeting-place  of  the  student  of  land,  or  air,  or  ocean,  or  plant, 
animal,  or  man,  with  the  geographer  is  in  the  eiamination  of  tha^ 
distribution  of  these  grou])a ;  but  while  each  other  specialist  concentratMi 
his  atteotion  on  the  distribution  of  the  plicnomeua  with  which  he  ir 
specially  concerned,  the  geographer  deals  with  the  distributions  of  alL 
The  fundamental  facts  of  geography  arc  tfacHe  dislributiirns.  Startiag 
from  them,  the  geographer  studies  their  relations,  and  diacovora,  what 
I  think  has  not  been  seen  with  aufficient  clearness  in  this  country  at 
least,  that  the  higher  oi^niams,  the  plant,  animal,  and  human 
tions,  arc  iiicooiplele  without  some  connecting  framework,  and  that  that 
framework  is  the  physical  configuration.  Prof.  Ratzcl  lias  done 
to  emphasize  the  importance  of  the  space  relations  an  the  fiindum 
element  in  geography.  In  this  country  his  books  are  still  too  little 
known.  In  his  wondorfnlly  rich  and  varieil  works,  however,  the  point 
of  view  is  almost  exclusively  that  of  the  geography  of  man.* 

More  than  this  recognition  of  apacial  relations  in  human  geography 
is  necessary,  for  each  of  thcao  higher  physiological  groups  is  incomplete 
without  the  others.  Tbe  higher  organism  is  not  simply  the  natural 
plant  "association,"  or  even  the  nation,  but  the  other  diatribations 


I 


oeeda.  It  is  diitincll;  less  geoenil  Ihui  Dr.JMill's  iletlaition,  (luotod  as  illDEtrativo  of  a 
prior  ilbge.  Any  BcientiHc  studj  of  diatribation  muit  take  into  aacount  pToblema  of 
devplopmeat. 

*  See  cspecioll;  '  Die  Erde  o.  daa  T^bun.'  2  tdU.  Leipzig.  1901, 1902.  '  Anttinipo- 
geiigraphie,'  2  Tola.,  vol.  i.  in  second  edition.  StDttgart,  189U,  1891-  '  Politucbc  Goi- 
gtapliie,'  3nd  edit.     Leiptig,  1903. 
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which  exist  within  its  confines  are  essential  elements  of  it.  The 
oonfiguration  is  the  relatiyely  stable  framework,  the  atmosphere  and 
running  waters  the  variable  circulations  which  together  determine  the 
complex  of  organic  forms  including  man,  controlled  by  them  all  and  more 
or  less  utilizing  them  all.  Take  away  any  one  of  these  elements,  and 
we  are  dealing  with  less  than  a  geographical  unity.* 

These  geographical  units  we  may  term  natural  regions,  but  we  have 
to  recognize  that  there  are  different  orders  of  natural  regions,  from  a 
highland  glen  to  a  mountain  system.  This  is  not  the  occasion  on  which 
to  examine  the  major  natural  regions,  of  which  there  are  some>fifteen 
types.  The  work  immediately  ahead  for  the  geographer  is  the  study 
of  type  natural  regions,  of  all  orders  of  complexity.  The  recognition 
of  such  natural  regions  and  the  knowledge  of  their  characteristics  are 
of  the  greatest  practical  importance  to  all  men  of  affairs.  It  will  afford 
a  guide  to  action  which  they  at  present  lack,  and  save  countless 
expensive  and  heartrending  failures. 

This  aspect  of  geographical  work  must  also  be  dealt  with  in  another 
article. 

Geography  applied  to  Education. 

It  is  not  commonly  recognized  that  one  of  the  most  important 
applications  of  geography  is  to  education.  -As  long  as  geography  was 
confused  with  gazetteer  knowledge,  it  was  natural  that  a  head  master 
should  say,  as  some  still  do,  that  geography  should  be  learned  inci- 
dentally, or  that  a  university  committee  should  be  advised  that  Brad- 
shaw  and  Whitaker  supplied  sufficient  geographical  information  for  a 
student  in  a  faculty  of  commerce.  The  persistence  of  this  confusion 
probably  explains  the  extraordinary  omission  of  a  systematic  study  of 
the  possible  theatres  of  war  from  the  recent  programmes  for  military 
cadets,  whether  at  military  colleges  or  at  the  universities. 

While  nearly  every  one  admits  that  geography  must  be  taught 
some  time  during  school  years,  the  problems  of  what  geography  is,  and 
what  parts  of  it  are  suitable  for  educational  purposes,  are  too  seldom 
discussed.  All  geography  is  not  suitable  for  schools.  There  must  be 
a  selection  of  matter,  and,  further,  an  arrangement  of  it  in  an  educa- 
tional, not  a  logical  scientific  order.  The  gazetteer  contents  and  the 
text-book  order  have  both  to  be  rejected.  If  we  look  at  our  present 
text-books  we  find  several  types,  of  which  the  comparative,  with  its 
ingenious  but  often  superficial  and  sometimes  most  misleading 
comparisons,  and  the  tit-bits,  with  its   brightly  written,  interesting 

♦  Prof.  Vidal  de  la  Blache,  one  of  the  chief  inapirers  of  the  geographical  leDais- 
sance  in  France,  has  expressed  this  idea  in  the  preface  to  his  atlas  (Paris,  Colin)  : 
"  La  g^graphie  a  done  devant  ellc  un  beau  et  difficile  problemo,  celui  de  saisir  dans 
Tensemble  des  charact^res  qui  compose  la  physionomie  d'une  coutr^e,  renchainemont 
qui  les  relic,  et  dans  cet  enchainment  une  expression  dcs  lois  ge'nc'rales  de  Torganisme 
terrestre." 
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paragraphs  of  information  lacked  on  to  the  main  statements,  are  the 
most  popular.  Both  have  done  good  service  in  altering  geograjphy 
from  a  pepper  of  place-names  to  a  subject  which  has  at  least  some 
slight  claim  to  be  fit  for  educational  nourishment. 

Most  text-books  and  most  syllabuses  are  divided  into  two  parts — a 
general  and  a  special ;  a  so-called  physical  and  political  geography,  but 
at  present  too  often  merely  a  physiography  and  a  more  or  less  gazetteer- 
like geography  arranged  according  to  political  subdivisions.  In  some 
programmes  these  two  parts  are  marked  as  alternatives  for  examination, 
and  teachers  most  interested  in  educational  discipline  choose  the  former, 
while  utilitarians  select  the  latter. 

The  problem  of  text-book  order,  however,  is  quite  a  different  one 
from  that  of  the  teaching  order,  unless  the  teacher  is  to  abdicate  his 
functions  and  become  a  mere  "  recitation  "  master,  as  the  Americans  so 
aptly  term  it.  The  order  of  presentation  of  geographical  facts  will 
vary  with  the  position  of  the  school,  the  experience  of  the  pupils,  and 
also  with  the  interests  of  the  master.  It  is  important  not  to  be  dog- 
matic about  this,  but  to  leave  as  much  freedom  as  possible  to  the  teacher, 
once  it  is  clear  that  he  understands  the  subject. 

In  one  of  the  last  papers  written  by  him,  the  late  Mr.  Eooper  classified 
the  varioas  methods  of  dealing  with  geography  in  schools.  This  forms 
a  UFeful  guide  to  those  beginning  the  study  of  the  problem.*  Many 
books  and  papers  have  been  produced,  more  particularly  in  Grermany, 
reviewing  all  or  suggesting  new  methods.  It  is  impossible  to  summarize 
them  in  this  article.    The  titles  of  some  are  given  below.f 

In  our  own  country  many  suggestions  have  been  made,  of  which  the 
most  authoritative  are  those  on  drawing  up  syllabuses  in  geography 
prepared  by  Mr.  Chisholm,  Mr.  Mackinder,  and  Mr.  Booper,  and  issued  by 
the  Boyal  Geographical  Society. :J:  At  many  of  the  annual  meetiDgs  of 
teachers'  associations  papers  have  been  read  both  by  teachers  interested 
in  geography  and  by  geographers  interested  in  teaching,  and  have 
given  rise  to  much  discussion.  Among  them,  two  addresses  by  Mr. 
Mackinder  §   have  done  much   to  combat  the  practice  of   planning 

♦  **  Methoda  of  Teaching  (Jeography,'*  T.  G.  Rooper,  Geographical  TeaehWy  vol.  i. 
No.  1,  October,  1901. 

t  "  Zur  Mcthodik  des  crdkuiulliclieD  Schulunterrichts,"  H.  Fischer,  Zeitg.  OeuelU, 
Erdh.  zu  Berlin,  No.  2,  February,  1902;  **  Geographical  Text-books  and  Geographical 
Teaching,"  M.  K.  (4enthe,  Journal  of  Gtog.,  vol.  ii.,  1903;  "Ziel  und  Methode  des 
geographischen  Unterrichts,*'  Langenbeck,  Qeog.  Zeits.,  vol.  ix.  No.  2,  February, 
1903;  **  Geography  in  Germany,"  J.  B.  Smith,  Journal  of  Qeog.,  vol.  i.  Nob.  9  and  10, 
November  and  December,  1902 ;  **  Geographischer  ^Vnzeiger  '*  (Gotha),  poMtm  ;  various 
syllabuBCs  which  have  appeared  in  the  Journal  of  School  Qeog.  and  its  successor  the 
Journal  of  Qeog,;  and  most  fully  in  Dr.  0.  Gruber's  "  Geographic  als  Bildungsfaoh," 
Leipzig,  1904. 

X  *  Syllabuses  of  Instruction  in  Geography.*    K.G.S.,  1,  Savile  Row,  W.     1903. 

§  ** Geography  in  Educiitiou,"  Qeog.  Teacher,  vol.  ii.  part  3,  October,  1903;  "From 
Nature  Study  to  Geogzupby,*'  Ibid.,  vol.  ii.  part  5,  June,  1904. 
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separate  courses  in  physical  and  political  geography.  In  one  he 
emphasizes  the  importance  of  the  regional  conception,  and  this  has 
formed  the  theme  of  several  papers  mainly  by  his  pupils.*  In  the 
other  he  traces  a  method  of  gradually  specializing  the  geographical 
teaching  from  that  of  home  lore  or  nature  study. 

Another  set  of  recent  papers  deals  with  practical  work  in  geography 
and  its  educational  value.  It  is  not  necessary  to  discuss  this  question 
in  detail,  as  a  special  committee  of  the  British  Association  is  preparing 
a  report  on  the  subject,  but  the  titles  of  a  few  papers  may  be  given. f 

What  impresses  one  in  the  majority  of  these  papers  dealing  with 
geography  in  schools  is  that  the  course  is  planned  as  if  geography  was 
a  subject  quite  unrelated  to  others,  and  to  be  taught  independently 
of  them.  This  gives  some  validity  to  the  argument  of  the  ordinary 
head  master  who  says  the  school  time-table  is  already  too  full  and  com- 
plicated for  him  to  think  of  altering  it  by  further  recognition  of 
geography.  Schoolmasters,  however,  will  have  to  face  the  problem 
of  replanning  their  time-tables,  not  in  order  to  include  the  maximum 
number  of  separate  subjects,  but  to  permit  the  maximum  co-ordination  and 
the  least  possible  separation  into  isolated  subjects.  It  will  be  necessary 
for  them  to  pay  much  more  attention  to  classifications  of  knowledge 
than  they  have  hitherto  done.  A  rational  system  of  intellectual  educa- 
tion must  be  based  on  a  sound  classification  of  the  sciences  grouped 
according  to  the  different  educational  disciplines  they  afford.  The 
mere  twisting  of  a  kaleidoscope  containing  the  fragments  of  knowledge 
traditionally  taught  will  not  suffice.  Attempts  to  make  this  do  have 
resulted  in  highly  complex  time-tables,  which  reflect  the  accidental  if 
oooasionally  pretty  juxtaposition  of  diverse  unrelated  elements. 

The  conception  of  geography  we  are  now  advocating  makes  it  one 
of  the  desired  subjects  which  transmutes  the  diverse  and  apparently 
unrelated  elements  into  a  naturally  constituted  complex.  It  permits  a 
reconciliation  between  the  views  of  the  utilitarian  and  the  educationalist, 
between  the  student  of  physical  science  and  the  humanist.  Geography, 
as  we  have  seen,  is  not  physiography  plus  topography.  Its  method  is 
not  primarily  analytic,  but  synthetic,  and  hence  it  did  not  progress 
rapidly  in  times  of  intense  analytical  specialism.     We  are  entering  on 


♦  •*  Be^onal  Geography,'*  J.  A.  White,  Oeographioal  Teaeher,  vol.  ii.,  February, 
1904;  "  Regional  Geography,*'  J.  B.  Reynolds,  Oeograpkical  Teacher,  vol.  ii.,  February, 
1904;  "Regional  Geography  in  the  Schools,"  J.  F.  Unsiead,  Oeographioal  Teacher, 
vol.  ii.,  October,  1904. 

t  •*  Field  Work  in  Physical  Geography,**  W.  M.  Davis,  Journal  of  Geog.,  vol.  i., 
1902;  "Practical  Exercises  in  Physiography,**  W.  M.  DaYia,  Journal  of  Oeog.,  vol.  ii., 
1903 ;  **  The  Scope  and  Practical  Teaching  of  Geography  in  Schools,"  A.  Morgan, 
Geographical  Teacher,  vol.  ii.,  June,  1903 ;  "  Excursions  and  the  Teaching  of  Geo- 
g»phy,"  J.  Lomas,  Geographical  Teacher,  February,  1904;  "Practical  Use  of  the 
Globe,**  T.  Alford  Smith,  Geographical  Teacher,  vol.  ii.,  June,  1904;  "The  Use  of 
Large-Scale  Maps,'*  A.  J.  Herliertson,  Geographical  Teacher,  vol.  ii.,  Oclolx^r,  1904. 

No.  IV.— Octobeb,  1904.]  2  F 
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another  time,  and,  as  de  Lapparent  has  said,  the  day  of  wider  syntheses 
is  dawning.  The  geographical  synthesis  is  one  of  the  most  important, 
involving  as  it  does  the  spaoe  relationships  of  groaps  of  phenomena  on 
the  Eai  th's  surface.  Its  educational  value  lies  in  its  being  a  synthesis 
which  in  its  simpler  elements  is  obvious  to  the  very  young,  and  in 
its  more  complex  ones  presents  problems  difiScult  enough  to  attraot 
the  keenest  intellects,  while  its  results  have  a  direct  bearing  on 
national  as  well  as  on  individual  life.  Instead  of  being  most  suitable 
and  important  in  the  junior  classes,  the  reverse  is  nearer  the  truth. 

No  subject  but  geography,  unless  it  be  sociology,  gives  the  oompre- 
hensive  outlook  on  existing  conditions  which  must  be  taken  into  aoconnt 
in  all  the  larger  problems  of  life,  and  hence  it  cannot  be  ignored  with 
impunity,  even  in  the  upper  classes  of  a  classical  school. 

Even  in  some  parts  of  Gkrmany  this  is  not  yet  recognized,  and  the 
latest  congress  of  German  geographers  found  it  necessary  to  protest 
against  the  official  point  of  view.*  This  is,  that  *'  geography  is  bat 
a  technical  subject  valuable  only  for  its  practical  utility,  but  otherwise 
of  no  educational  interest."  Dr.  Lampe  told  the  congress  of  a  school 
inspector  from  Berlin,  a  privy  councillor,  who  interrupted  a  head  master 
when  discussing  in  the  geography  class  the  climate  of  India  and  its 
effects  on  harvests  and  famines,  reprimanded  him  for  wandering  so  far 
from  the  subject,  and  forthwith  began  to  question  the  class  himself 
on  the  capes,  mountains,  and  rivers  of  Asia  I  We  do  not  wonder,  then, 
that  in  Prussia  descriptive  geography  is  a  bubject  in  the  lower  classes 
of  gymnasia,  and  scientific  geography  is  banished  from  such  schools 
altogether.  Even  an  enlightened  director  such  as  Dr.  Oauer,  of  Diissel- 
dorf,t  who  will  find  many  sympathizers  among  our  public  schoolmasters, 
maintains  that  no  special  geography  teaching  is  possible  in  the  upper 
classes  of  gjmnasia  save  as  an  appanage  of  history.  He  insists  that 
**  classical "  history  is  the  subject  round  which  the  work  of  a  gymnasium 
must  be  planned,  but  he  suggests  that  for  Real-gymnasien  and  Beal- 
sohulen  geography  might  well  be  made  the  central  subject. 

Admitting  that  the  evolution  of  human  endeavour  and  thought 
in  the  Mediterranean  basin  in  Greek  and  Boman  times  is  the  best 
subject  to  emphasize  in  Echools  for  the  *'  upper  classes,"  and  assuming 
that  this  inspires  the  work  of  our  public  schools,  geography  is,  perhaps, 
nowhere  more  indispensable  both  to  correlate  and  to  correct — to  corre- 
late, by  presenting  as  it  does  the  most  stable  elements  which  have 
permanently  in6uenced  the  successive  phases  of  Mediterranean  history, 
and  set  the   limits  as  well  as  presented  the  opportunities  for  human 


*  **  Yerhandlangcn  des  viorzehnten  deutschen  GeographentageB  zu  Coin,*'  am  2, 3 
und  4  Jiini  1903  (Berlin ;  Reimer,  11)03),  pp.  161-11)2.     Discussion,  pp.  xxiv.-xxxii. 

t  "  Ueber  die  Stellung  des  Qeograpbischon  Unterrichts  am  Gymnasium,"  P.  Caner, 
Oeographischc  Zeitschrift,  viii.,  1902,  p.  465.  Seo  also  disoussion  at  Cdln  meeting  of 
Gorman  geographers  noted  above. 


NOTES  ON  THE  ANOLO-UBERIAN  ntONTIER.  427 

endeavour  within  the  Mediterranean  area;  to  correct,  by  forcing  the 
attention  to  the  existence  of  other  civilizations  under  other  conditions, 
and  so  preventing  the  popular  delusion  that  there  has  been  only  one  area 
with  a  highly  developed  civilization.  As  a  corrective  it  is  specially 
necessary  in  classical  education,  as  it  forces  the  attention  on  the  com- 
plexity of  modem  conditions  outside  the  Mediterranean  basin,  which 
renders  any  direct  application  of  conclusions  justified  for  this  area  in 
ancient  times  inadvisable  without  some  attempt  to  estimate  the  dis- 
turbing effect  of  different  circumstances,  geographical  in  the  first  place, 
historical  in  the  Eccond.  The  geography  taught,  however,  must  be  some- 
thing very  different  from  much  that  is  commonly  called  by  that  name,  and 
in  classical  schools  the  human  aspects  would  bo  emphasized,  and  the  sub- 
ject would  not  be  so  precisely  limited  as  in  a  purely  geographical  treatise. 
The  recognition  of  this  is  a  matter  of  national  moment;  for  in 
addition  to  its  educational  value,  geography  is  of  immediate  practical 
importance  to  pupils  in  the  higher  classes  of  public  schools,  who  will 
direct  the  higher  administration  of  public  and  private  affairs.  The 
geographical  factor  is  of  supreme  significance  in  administrating  a  colony, 
in  planning  a  campaign,  or  in  controlling  a  large  business.  Surely  it 
is  only  common  sense  to  see  that  it  is  properly  studied  by  those  who 
will  have  to  direct  great  enterprises.  When  its  educational  and  prac- 
tical value  are  both  taken  into  account,  only  ignorance  or  inertia  or 
the  influence  of  vested  interests  can  explain  its  omission  from  the 
higher  classes  of  schools  or  from  the  university. 


NOTES  ON  THE  AN6L0-LIBERIAN  FRONTIER. « 

By  Lieut.  E.  W.  COX,  R.E. 

The  Anglo-Liberian  Boundary  Commission  spent  the  first  six  months 
of  1903  in  delimiting  and  beaconing  this  frontier.  Their  work  started 
at  the  source  of  the  river  Niger,  lat.  9°  5'  N.,  long.  10°  47'  W., 
and  ended  at  the  mouth  of  the  river  Mannah.  The  boundary  itself 
started  from  the  intersection  of  the  river  Uldafn  with  the  13th  meridian 
west  of  Paris,  and  followed  this  meridian  south  to  its  intersection  with 
the  left  bank  of  the  river  Mannah  at  low  water,  which  then  became 
the  boundary  to  the  coast. 

Triangulation  was  adopted  from  the  Niger  source  to  the  starting- 
point  of  the  boundary.  A  subtense  traverse  was  carried  down  the 
meridian  to  the  river  Mannah,  and  a  chain  and  compass  traverse  from 
the  Mannah  river  beacon  to  the  coast. 

The  subtense  traverse  gave  good  results,  the  average  discrepancy 
between  the  two  values  of  a  ray  being  1  in  400.  The  error  of  the 
chain  and  compass  traverse  was  1  in  55.     The  course  of  the  river  Meli, 

•  Map,  p.  504. 
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wfaioh  was  aliown  iaaooiirately  on  existing  maps,  was  trftoed  from 
lat.  9°  5'  N.  to  within  a  mile  or  two  of  its  junction  with  the  river  Hoa. 

The  ontpoet  towns  of  Eamiendo  and    Kanre  Lahan,  about  wbioh 
opinions  had  varied  very  widely,  were  fonnd  to   be   5  and  2  miles 
Liberia  respectively.      Hut  the  ontjKwt  town  of  Korumba  waa  placed 
Borne  4  milea  west  of  the  Ijoundary. 

The  Eissi  tribe,  whose  raids  along  the  frontier  were  still  a  conabrat 
aonrce  of  trouble  for  about  3(1  miles  north  of  the  river  Moa,  did  not  molest 
the  Commission  in  any  way,  probably  on  account  of  the  large  escort  of 
fifty-five  men  of  the  West  African  Frontier  Force.  The  positions  of 
some  of  the  Kissi  strongholds  in  Liberia  were  fixed  by  intersection. 

The  town  of  Kenewa,  which  wns  the  farthest  point  that  the  Govern- 
ment railway  survey  had  reached  at  that  time,  was  found  to  be  just 
west  of  the  boundary.  Vahan,  an  ancient  rebel  stronghold  some  8  miles 
in  Lilieria,  which  had  been  destroyed  in  189.^,  was  visited  by  part  of 
the  Commission.  The  chief,  Bagba,  was  found  to  be  making  every 
effort  to  rebuild  his  town,  and  restore  it  to  its  former  importance. 

The  forest  which  atretobes  south  from  Bari  walla  had  been  described 
OB  impenetrable,  and  inhabited  only  by  elephants  and  rubber,  A  road 
was  cut  through  this  forest  approximately  following  the  meridian,  and 
traces  of  elephants  and  rubber  were  met  with.  The  coarse  of  the  Morro 
river,  previously  unknown,  was  traced  between  Goli  and  the  boundary, 
and  that  of  the  river  Hannah  from  the  boundary  eastward  to  the  Gkila 
town  of  Jui  in  Lil>eria.  The  Gola  town  of  Gelaun,  some  6  miles  north 
of  Jni,  was  also  fised  from  Bariwalla.  The  river  Hannah  at  the  lioun- 
dary  ia  called  Mano,  or  Bewa,  and  it  is  only  near  the  mouth  that  it 
is  called  Hannah,  All  doubts  as  to  whether  the  Mano  or  Morro 
river  was  the  larger  were  settled  by  a  measurement  of  the  volume 
of  each  at  their  junction.  The  Mano  was  foiind  to  l-e  the  larger. 
Both  the  Morro  and  Mano  rivers  were  in  flood  when  the  Commission 
crossed  them.  At  the  boundary  they  were  40  yards  and  Kid  yards 
wide  resjjectively,  and  at  their  iimotlon  mo  yards  and  Tjn  yards.  The 
conrse  of  the  river  Hano  from  its  junction  with  the  Morro  was  traced 
almost  continwoHsly  to  the  coast.  It  waa  found  to  be  navigable  up  to 
a  few  miles  north  of  the  tovm  of  Uia  (on  its  right  bank),  which 
21  miles  from  the  mouth.  On  leaving  the  meridian  at  its  interseotioit' 
with  the  river  Mano,  the  OommiHsion  at  first  marched  in  Libena,  follow- 
ing the  road  from  Jni  through  Gola  Gene  to  the  point  where  this  road 
crosses  the  river  Mano,  opposite  the  large  town  of  Ba,  which  lies  about 
1^  mile  from  the  right  bank.  At  this  point  the  Commisi^ion  crossed 
the  liver  and  followed  the  road  through  Dia  to  the  coast.  The  natives 
in  Liberiaaiong  the  Jni — Gola  Gene  road  were  in  a  state  of  unrest  owing 
to  the  raids  of  a  mai-auding  chief,  Barome.  No  attempt  up  to  that  time 
had  been  made  to  suppress  him.  As  a  result  of  the  Gommiasion's  work, 
the    mouth    of  the  rivur  Mauuoh  was  placed  2  miles  westward  of  iti 
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previously  accepted  position.  The  country  along  the  boundary  seemed 
to  be  rich  and  fertile,  especially  in  the  Meli  and  Moa  valleys,  but  of 
course  the  natives  were  growing  only  enough  rice,  cotton,  etc.,  for  their 
own  use.  No  signs  of  minerals  were  met  with.  Owing  to  the  shortness 
of  the  working  season,  however,  the  Commission  had  no  time  to  make 
any  thorough  researches  in  this  directioD.  A  word  must  be  said  in 
praise  of  the  Mendi  carriers  who  accompanied  the  Commission  for  the 
whole  of  the  six  months.  Their  work  was  always  hard,  owing  to  the 
large  amount  of  clearing  that  had  to  be  done.  At  one  time  they  were 
reduced  to  very  short  rations,  but  they  gave  no  trouble,  and  were 
always  cheerful. 


LOCH  NESS.* 

1.    THE  BATHYMETRICAL  SURVEY  OF  LOCH  NESS. 

By  T.  N.  JOHNSTON,  M.B.,  CM.,  F.R.S.E. 

Loch  Ness,  which  is  one  of  the  most  beautiful  lochs  in  Scotland,  is  the  largest  of 
the  series  lying  in  the  great  glen  of  Scotland^  and  forming  the  greater  part  of  the 
waterway  known  as  the  Caledonian  Canal.  It  trends  in  a  south-west  to  north- 
east direction,  extending  to  a  length  of  22^  miles,  with  a  maximum  breadth,  at 
Urqubart  bay,  of  over  1|  miles,  and  covering  an  area  of  21^  square  miles.  The 
mean  breadth  is  almost  one  mile.  From  a  bathymetrical  point  of  view,  Loch  Ness 
is  an  important  loch.  For  a  long  time  it  has  borne  the  reputation  of  being  very 
deep,  and  this  the  soundings  of  the  Lake  Survey  substantiate.  The  members  of 
the  Lake  Survey  visited  Loch  Ness  in  April,  1903,  and  took  soundings,  temperature 
observations,  and  tow-nettings.  During  the  summer  Sir  John  Murray  and  members 
of  the  staff  stayed  at  Fort  Augustus,  at  the  south  end  of  the  loch,  and  carried  on 
continuous  observations  on  the  temperatures,  seiches,  biology,  etc.  These  observa- 
tions have  been  continued  during  the  winter  by  Mr.  E.  R.  Watson,  b.a.,  and  Mr. 
James  Murray.  In  June,  1903,  a  "limnograph"  (an  instrument  for  recording 
'*  seiches,*'  which  are  oscillations  of  the  whole  mass  of  water  in  a  lake)  was  etteted 
at  the  monastery  pier  at  Fort  Augustus,  under  the  care  of  Mr.  E.  M.  W&der- 
bum,  M.A.,  and  some  good  records  have  been  obtained.  More  recently  a  series  of 
electrical  resistance  thermometers  has  been  installed  under  the  care  of  Mr.  E.  R. 
Watson. 

Previous  to  1903  no  systematic  soundings  had  been  made  in  Loch  Ness,  with 
the  exception  of  those  taken  early  in  last  century  at  the  time  of  the  making  of  the 
Caledonian  Canal,  when  a  series  of  soundings  was  taken  along  the  centre  of 
the  loch,  and  a  maximum  depth  of  774  feet  (129  fath.)  obtained.  The  Lake 
Survey  did  not  find  so  great  a  depth,  the  maximum  obtained  being  761  feet 
(125  fath.),  at  a  spot  almost  in  the  centre  of  the  loch  1^  miles  to  the  south  of 
Urquhart  bay.  On  the  old  chart  supplied  by  the  canal  authorities,  the  soundings 
in  the  shallower  portions  of  the  loch  practically  agree  with  those  taken  by  the 
Lake  Survey,  but  in  the  deeper  water  the  depths  differ  by  5  or  6  fath.,  and  in 
some  cases  the  differences  are  greater.  Similar  differences  have  occurred  in  other 
lochs  which  have  been  sounded  by  means  of  rope  lines.  Loch  Morar,  which 
lies  in  the  south-west  of  Inverness-shire,  and  which  in  all  probability  is  the 
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deepest  loch  ia  the  United  KiDgdom,  was  stated  to  have  a  depth  of  1030  feet,  but 
the  greatest  depth  obtained  by  the  Lake  Surrey  daring  many  hours*  search  OTer 
the  limited  1000- feet  area  was  1017  feet. 

In  Loch  Ness  the  Like  Survey  took  ab^ut  1400  soundiogs,  using  the  Pullar 
sounding-machine,  and  these  soundings  are  all  reduced  to  the  datum  level  of  52*6 
feet  above  sea-level,  which  was  the  level  of  the  water  surface  on  the  first  day  that 
operations  were  begun. 

The  loch  is  fed  by  numerous  burns  and  several  large  streams.  The  rivers  Oieh 
and  Tarfif  fall  in  at  the  bead  of  the  loch  at  Fort  Augustus ;  on  the  west  side  the 
Moriston,  the  Coilte  and  the  Enerick  enter,  and  on  the  east  side  the  Foyers  and  the 
FaMgaig.  The  river  Nest,  issuing  frooi  the  north  end,  drains  the  loch.  The 
drainage  area  of  Loch  NjSi  U  very  extcasive;  it  extends  to  696  square  miles,  beiug 
more  than  32  times  the  area  of  the  loch. 

The  basin  of  Loch  Ness  is  of  a  simple  character,  and  probably  at  one  time 
the  600  and  700  feet  areas  were  continuous  from  end  to  end,  but  the  detrital 
material  brought  down  by  the  river  Foyers  has  filled  up  the  bed  of  the  loch 
to  a  considerable  extent,  dividing  the  areas  over  600  and  700  feet  deep  into  two 
divisions.  The  bottom  of  Loch  Ness  is  remarkably  level,  showing  no  irregularities, 
with  the  above  exception,  and  it  is  covered  with  black  peaty  mud,  and  ia  places 
with  a  stiff  clay  of  a  dull  yellow  cohur.  Toe  absence  of  islands  is  striking,  there 
being  only  one  small  islet,  called  *^  Cherry  island,*'  near  the  we&t  shore  not  far 
from  Fort  Augustus.  It  is  said  that  the  level  of  Loch  Ness  was  raised  a  few  feet 
when  the  canal  was  made,  but  at  ^  one  time  the  water  must  have  stood  at  a  con- 
siderable height  above  its  present  level,  as  is  sho  jm  by  the  terraces  at  the  monUi 
of  the  river  Foyers,  and  by  the  beaches  which  can  be  seen  at  Dore?,  at  the  nortti 
end  of  the  loch. 

The  slopes  of  the  sides  of  the  bjisin  are  very  steep,  especially  on  the  west  side 
to  the  south  of  Abriachan,  and  on  the  east  side,  where  off  the  ''  Horseshoe "  a 
depth  of  316  feet  was  obtained  at  a  distance  of  150  feet  from  shore ;  on  the  same 
side,  opposite  I nver moriston,  soundings  of  652  fict  were  obtaiaed  at  a  distance 
of  360  feet  from  shore.  Tae  mean  depth  of  Loch  Ness  is  very  great,  being  436 
feet.  Loch  Morar,  which  has  a  maximum  depth  of  1017  feet — 266  feet  more  than 
Loch  Ness — has  a  mean  depth  of  284  feet.  The  volume  of  Loch  Ness  is  estimated 
at  261,000  million  cubic  feet,  which  is  about  three  times  that  of  Loch  Morar,  so 
that  Loch  Ness  may  fdiirly  bo  regarded  as  the  largest  body  of  fresh  water  in  Greit 
Britain. 

IL  MOVEMENTS  OF  THE  WATERS  OF  LOCH  NESS,  AS  INDICATED 

BY   TEMPERATUKE   OBSERVATIONS. 

By  E.  R.  WATSON,  B.A.,  B.Sc. 

The  view  that  the  waters  of  the  Scottish  lochs  were  at  rest,  and  that  the 
temperature  change  i  were  due  to  the  transmission  of  heat  through  the  stagnant 
waters,  was  long  ago  rendered  untenable.  In  a  paper  *  published  in  the  year  1888, 
Sir  John  Murray  showed  that  the  distribution  of  temperature  in  the  waters 
of  Loch  Ness  was  very  largely  dependent  on  the  force  and  direction  of  the  winds 
blowing  over  the  surface  of  the  loch.  In  connection  with  the  Survey  of  the 
Scottish  Lochs,  which  is  being  carried  on  under  the  superintendence  of  Sir  John 
Murray  and  Mr.  Laurence  Pullar,  it  was  considered  desirable  to  undertake  a 
detuled  study  of  the  temperature  conditions  of  the  waters  of  Loch  Ness. 


*  Murray,  *'  Oa  the  Effcc'js  of  Winds  on  the  Distributi)n  of  Temperature  in  the  Sea 
and  Fresh-water  Loohs  of  the  West  of  Scotland,*'  8coU.  Geogr.  Mag.,  vol.  iv.  p.  345, 1888. 
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Acoordingly,  I,  together  with  Sir  Joha  Murray,  Mr.  E.  M.  Wedderburo, 
aod  other  members  of  the  Lake  Survey  Staff,  commenced  in  July,  1903,  a 
systematic  study  of  the  temperatures  of  the  different  strata  of  water  in  Loch 
Ness.  As  a  first  step,  the  temperatures  were  taken  at  the  station  near  Fort 
Augustus  several  times  a  day  for  several  days.  Temperature-depth  curves 
were  drawn  from  these  observations  and  examined.  Fig.  1  gives  a  few  of  these 
curves.  Had  the  waters  of  the  loch  b3en  at  rest,  there  would  have  been  observed 
considerable  regularity  in  the  temperature  changes ~a  steidy  seasonal  rise  of 
temperature  compounded  with  a  slight  diurnal  fluctuation  in  the  upper  strata,  and 
the  magnitude  of  the  temperature  changes  always  smaller  for  the  deeper  strata  than 
for  the  upper  strata.  There  was  observed  no  such  regularity  in  the  temperature 
changes,  as  will  be  seen  by  a  glance  at  Fig.  1.    On  a   first  examination,  it 
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seemed  that  the  temperature  at  any  depth  down  to  300  feet  was  liable  to  large  and 
sudden  changes,  by  which  it  was  either  increased  or  decreased,  and  there  seemed 
to  be  no  relation  or  co-ordination  between  the  temperature  changes  at  different 
depths.  The  only  conclusion  which  could  be  drawn  from  such  observations  was 
that  the  waters  of  the  lake  were  continually  moving — that  there  were  considerable 
currents  throughout  the  whole  volume  of  water  from  the  surface  right  down  to 
300  feet  at  least,  and  that  the  temperature  changes  were  due  to  these  currents, 
which  were  continually  replacing  the  water  at  any  one  point  by  water  at  some 
other  temperature. 

The  observatioas  were  now  extended.  Cruises  were  made  along  the  loch  in  a 
steam-laimch,  and  temperature  series  taken  at  four  or  five  stations  equally  spaced 
along  the  axis.  It  was  found  that  these  large  aud  irregular  temperature  changes 
were  not  confined  to  the  station  near  Fort  Augustus,  but  that  changes  equally  large 
and  irregular  occurred  at  all  the  stations.  But,  at  the  same  time,  the  temperatures 
at  any  one  of  the  stations  differed  from  those  at  the  other  stations* 
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In  order  to  study  the  observations  raade  during  cruises,  a  vertical  longitudinal 
section  through  the  loch  basin  was  made,  and  vertical  lines  drawn  at  the  obeerra* 
tion  station?.  The  temperature  observations  made  were  recorded  at  the  jwoper 
distances  below  the  surface  along  these  lines,  and  isothermal  lines  were  dnwn 
connecting  the  points  having  a  common  temperature.  For  convenienoey  the 
isotherms  53°,  51"^,  40°,  47^  Fahr.,  etc.,  were  drawn.  Such  a  section  is  shown 
in  Fig.  L>. 

It  may  here  be  mentioned  that  Loch  Ness  is  a  long,  narrow,  straight  basin,  and 
that  consequently  it  is  possible,  by  means  of  this  one  vertical  longitudinal  secUon, 
to  give  an  almost  perfect  representation  of  the  distribution  of  heat  throoghoat 
the  loch. 

By  an  examination  of  a  scries  of  such  diagrams,  it  was  found  that — 
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(1)  The  isoth'.rms  are  never  horizontal ,  but  are  inclined  at  all  jxtssible  angles, 
some  heing^  as  a  rule,  sloping  in  the  opposite  direction  from  others, 

(li)  The  isotlterna  are  continually  and  quickly  altering  their  inclinations  :  tbo 
changes  are  so  great  and  rapid  that  the  diagram  drawn  as  tbe  result  of  one  day's 
cruise  would  be  found  entirely  different  from  that  given  by  the  preceding  day's 
cruise. 

(3)  The  area  between  two  consecutive  isotherms  remained  practically  constant 
from  one  day  to  the  next,  although  of  course  the  shape  of  this  area  had  entirely 
altered. 

This  last  result  was  of  the  greatest  use  for  a  study  of  the  currents :  it  meant 
that  the  bulk  of  water  at  any  iiarticular  temperature  remained  practically  constant, 
although  this  water  was  being  continually  moved  to  and  fro  by  currents,  and  that 
if  it  had  been  possible  to  replace  the  isothermal  surfaces  by  watertight  but  perfectly 
flexible  membrams,  then  these  membranes  would  not  have  affected  the  changes 
occurring  in  the  loch.  But  it  is  obvious  that  by  watching  the  movements  of 
SQch  membranes  we  could  have  gained  a  great  insight  into  the  current  system  of 
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the  loch — hence  the  utility  of  a  study  of  the  motioa  of  the  isotherois,  for  they  are 
nothing  but  these  hypothetical  watertight  partitions  made  Tisible  by  temperature 
obseryations. 

An  attempt  was  now  made  to  study  the  cause  and  method  of  these  movements 
of  the  isotherms — in  other  words,  the  current-system  of  the  loch  was  examined. 

It  has  long  been  held  by  oceanographers  that  a  wind  blowing  along  the  surfiEMM; 
of  the  ocean  will  produce  a  surface-current  in  the  same  direction  as  itself,  and  such 
a  surface-current  will  necessarily  produce  consequent-currents.  Sir  John  Murray 
has  shown  the  existence  of  sinoilar  currents  in  several  ScotUsh  lx;hs. 

By  the  use  of  these  suggestions  it  was  found  possible  to  make  a  short  statement 
describing  briefly,  but  accurately,  the  cause  and  mode  of  movement  of  the  upper 
isotherms.  A  wind  blowiog  along  the  surface  of  the  loch  blows  with  it  the  hot 
surface- wat-;r,  which  is  thus  gathered  to  the  lee  end  of  the  basin,  whilst  colder  water 
comes  to  the  surface  at  the  windward  end  to  take  its  place.  In  terms  of  isotherms, 
a  wind  blowing  along  the  surface  of  the  loch  produces,  or  tends  to  produce,  a  slope 
of  the  up|>er  isotherms  down  towards  the  lee  end  of  the  loch.  I  say  ^  tends  to 
produce,"  because  the  observations  on  Loch  Ness  show  that  a  south-west  wind 
produces  this  effect  much  more  easily  than  a  north-east  wind.  There  seems  to  be 
a  predisposition  on  the  part  of  the  upper  isotherms  to  slope  down  towards  the 
north-east  end  of  the  lo^h.  This  may  be  due  to  the  head-t'>foot  flow  of  the  loch, 
which  is  from  south-west  to  north-east. 

But  whilst  the  movements  of  the  upper  isotherms  are  thus  easily  sammarixed, 
those  of  the  lower  isotherms  remained  for  a  considerable  time  a  complete  mystery. 
It  was  natu'-al  to  suppose  that  the  deeper  the  isotherm  the  less  would  it  be 
influenced  by  the  winds,  and  that  perhaps  a  strong  wind  would  produce  a  alight 
tilt  in  the  deeper  isotherms  in  the  same  direction  as  the  tilt  in  the  upper  isotherms, 
but  that,  as  a  rule,  the  deeper  waters  would  remain  uninfluenced  and  at  rest,  and 
that  the  deeper  isotherms  would  be  horizontal  surfaces.  This,  however,  was  found 
to  be  by  no  means  the  state  of  affairs.    It  was  found  that — 

(a)  Very  often  the  lower  isotherms  had  a  tilt  in  the  opposite  direction  from  the 
upper  isotherms ; 

(h)  There  was  no  mere  approach  to  horizontality  iu  the  lowtr  isotherms  than  ia 
the  upper; 

(c)  Even  after  a  prot'-acted  calm  the  isotherms  were  still  not  horizontal,  and 
still  in  motion. 

To  study  these  movements  of  the  1  )wer  isotherms,  I  made  use  of  the  systematic 
temperature  observations  which  have  been  taken  several  times  a  day  at  the  Fort 
Augustus  station,  begun  July,  1903,  and  continued  right  on  till  the  waters  had 
become  of  almost  uniform  temperature  throughout.  I  drew  curves  giving  the 
change  with  time  of  the  temperature  at  different  depths.  Fig.  3  gives  the 
change  with  time  of  the  temperature  at  200  feet  below  the  surface. 

The  table  on  page  435  gives  the  observations  from  which  Fig.  3  was  con- 
structed. 

It  will  be  seen  that  the  temperature  at  this  depth  at  the  Fort  Angustus  station 
changed  in  a  regular  periodic  fashion,  the  length  of  a  peri  )d  being  about  three  days, 
and  the  dilference  of  temperature  between  a  maximum  and  a  mioimum  being  about 
5°  Fahr.  By  drawing  similar  curves  for  other  depths,  I  found  that  at  greater  depths 
the  temperature  exhibited  the  same  periodic  change,  the  length  of  the  period  being 
the  same  and  the  phase  the  same,  whilst  the  amplitude  got  less  and  less  the  greater 
the  depth  of  the  point  considered.  Similarly,  at  less  depths  than  200  feet  the 
change  had  the  same  periodicity  and  the  same  phase,  and  aga'n  smaller  amplitude 
than  at  200  feet,  but  here  the  regular  nature  of  the  change  was  somewhat  obscured, 
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apparently  by  other  changes  occarring  at  the  same  tim 
wind  which  we  have  already  mentioned. 


tho89  changes  due  to  the 
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In  terms  of  isotherms,  these  ohserrations  revealed  a  pendulous  swinging  of  the 
ends  of  the  isotherms,  the  amplitude  of  the  swing  being  greatest  for  the  isotherm 
in  the  region  200  feet  helow  the  surface,  and  dying  off  both  above  and  below  this 
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region.  A  few  other  observations  taken  simultaneously  with  theae  at  other  pirtf 
of  the  loch  show  that  the  isotherms  are  ^winging  as  a  whole  about  a  transyaBW 
central  axis. 

To  what  can  this  swinging  be  due  ? 

If  we  take  a  long  rectangular  trough  with  glass  sides,  and  put  into  it  a  layer 
of  water,  and  above  the  water  a  layer  of  lighter  oil,  and  then  disturb  the  arrange- 
nient,  one  of  the  movements  observed  will  be  a  swinging  of  the  interface  between 
the  oil  and  water.  The  longer  the  trough  the  slower  will  be  the  period  of  this 
movement ;  a  large  difference  of  density  between  the  upper  and  lower  liquids  will 
give  a  quick  period,  and  a  small  difference  of  density  a  slow  period.  The  time  of 
swing  can  be  calculated  from  the  formula — 


/  9{p  -  p') 
h  ^  h' 


V 


where  t  =  time  of  swing, 

I  =  length  of  trough, 
p  =  density  of  upper  layer, 
p  =  density  of  lower  layer, 
hf  =  depth  of  upper  layer, 
h  =  depth  of  lower  layer, 
y  =  acceleration  due  to  gravity. 

Now,  in  the  loch  we  have  warmer,  and  therefore  lighter,  water  lying  above 
colder  and  heavier  water,  and,  roughly  speaking,  the  greatest  temperature  change 
occurs  about  200  feet  below  the  surface.  So  it  seems  to  me  that,  after  a  suitable 
displacement,  the  waters  may  swing  with  a  movement  similar  to  that  observed  in 
the  trough,  the  warmer  upper  waters  taking  the  place  of  the  oil,  and  the  isotherm 
in  the  region  of  most  abrupt  temperature  change,  t.e.  at  about  200  feet,  taking  the 
place  of  the  interface  between  the  oil  and  water.  Such  a  swinging  would  produce 
the  observed  periodicity  in  the  temperatures,  would  account  for  the  observed  fact 
that  sometimes  the  lower  isotherms  are  tilted  in  a  direction  opposite  from  that  of 
the  upper  isotherms,  and  for  the  fact  that  even  after  a  protracted  calm  the  isotherms 
are  still  in  motion.  To  calculate  exactly  the  period  of  such  a  swinging  would  be 
a  very  difBcult  matter,  but  we  can  obtain  an  approximate  value  by  assuming  that 
the  waters  above  200  feet  are  of  a  uniform  temperature  equal  to  the  mean,  and 
similarly  for  the  waters  below  200  feet. 

Thus  in  August  we  should  have — 

p'  =  density  of  water  at  50°-5  Fahr.  =  0'909704 
P  =  density  of  water  at  43''  Fahr.  =  0-999965 

also  we  have — 

.  h!  =  200  feet 
h  =  400  feet 
I   =  131,000  feet 

From  which  we  calculate — 

^  =  68  homv 

which  is  of  the  same  order  as  the  period  observed. 

Since  winds  produce  a  tilt  in  the  isotherms,  and  the  stronger  the  wind  the 
greater  the  depth  to  which  its  effect  is  felt,  it  seems  probable  that  theae  swinging* 
■re  iliitad  by  strong  winds  which  are  able  to  displace  the  isotherms  in  the  oritioal 
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It  is  very  important  that  the  obeenrations  which  have  been  begun  in  Loch 
Neea  should  be  continued  and  amplified,  in  order  that  we  may  learn  more  about 
this  extraordinary  phenomenon.  Up  to  the  present  we  have  only  routine  obeerva- 
tions  at  one  station,  taken  at  intervals  of  several  hours. 

During  the  next  season  it  will  be  possible  to  use  the  electrical  thermometers 
which  have  now  been  satisfactorily  installed  at  Fort  Augustus,  and  thus  to  obtain 
a  continuous  record  of  the  temperature  change  at  a  suitable  depth  at  the  Fort 
Augustus  station.  Besides  this  record,  it  is  very  important  that  we  should  have 
simultaneous  observations  at  other  stations,  say  at  the  centre  of  the  loch  and  at 
the  north-east  end,  in  order  that  the  movements  of  the  isotherms  throughout  their 
whole  leugth  may  be  studied.  These  observations  should  extend  over  a  con- 
siderable period. 

It  seems  probable  that  similar  movements  will  exist  in  other  lochs,  and 
it  would  be  exceedingly  interesting  to  determioe  the  periods  of  such  move- 
ments in  bauDS  of  dififerent  dimensions,  but  for  the  present  it  would  be 
preferable  to  study  the  phenomenon  more  thoroughly  in  Loch  Ness.  I  may 
mention,  however,  that  Prof.  Forel  believes  that  certain  observations  which  be  has 
made  in  Lake  Geneva  may  perhaps  be  explained  by  the  existence  of  similar  move- 
ments in  this  lake,  and  that  he  intends  during  the  forthcoming  season  to  look 
further  into  the  matter. 


IIL  ON  THE  IONIZATION  OF  AIR  IN  VESSELS  IMMERSED  IN 

DEEP  WATER. 

By  E.  R.  WATSON,  BJl,  B.So. 

Daring  the  year  1903  and  the  early  part  of  1004,  in  connection  with  the 
Bathymetrical  Survey  of  the  Fresh-water  Lochs  of  Scotland,  I  was  able  to  make  a 
few  experiments  on  the  electrical  conductivity  of  air  enclosed  in  vessels  inmiersed 
in  the  waters  of  Loch  Ness. 

Briefly,  the  experiments  may  be  described  as  follows : — 

Within  a  cylindrical  copper  vessel  was  a  small  brass  cylinder  carried  by  a  non- 
oonducting  support.  This  insulated  cylinder  could  be  given  an  electrical  charge,  and 
the  rate  at  which  this  charge  leaked  away  could  be  examined  by  reading  from  time  to 
time  the  deflection  of  a  gold-leaf  attached  to  the  charged  cylinder.  Since  the  supports 
were  non-oonducting,  the  leak  of  the  electrical  charge  was  through  the  air  contained 
in  the  vessel,  and  in  this  way  the  electrical  conductivity  of  the  air  in  the  vessel 
was  examined.  The  object  of  the  experiments  was  to  compare  the  rate  of  leak 
when  the  vessel  was  immersed  to  various  depths  in  the  water  of  the  loch  with 
the  rate  of  leak  when  the  vessel  was  standing  in  air.  This  work  was  suggested 
to  me  by  Mr.  C.  T.  R.  Wilson,  Fellow  of  Sidney-Sussex  College,  Cambridge,  and 
is  seen  to  be  of  great  interest  when  one  considers  the  theories  brought  forward 
to  explain  the  leak  of  electrically-charged  bodies  surrounded  by  air.  This  leak 
is  supposed  to  be  due  to  the  continuous  production  in  the  air  of  a  small  number 
of  ions,  or  electrically-charged  particles  of  molecular  dimensions.  Now,  such 
Ions  are  produced  in  quantity  on  the  passage  of  various  rays  through  air,  and 
it  is  generally  supposed  that  the  ionization  of  ordinary  air  is  due  to  the  passage 
through  it  of  )&  radiation  of  some  kind.  If  this  be  the  case,  then  it  will  prol^bly  be 
possible,  by  surrounding  a  vessel  with  suitable  matter,  to  shield  it  from  the 
radiation,  and  thus  prevent  the  ionization  of  the  air  within  it  and  destroy  its 
electrical  conductivity.  Mr.  Wilson  (Proc.  Ray.  Soc,,  vol.  68,  pp.  159-161)  was 
unable  to  detect  any  diminution  in  the  ionisation  of  the  air  in  a  vessel  when  it 
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was  taken  into  a  tuLnel  and  thus  screened  by  the  rockj  walls  of  the  tunnel. 
McLennan  and  Burtcn  (*  Univ.  of  Toronto  Studies,'  Fhjt.  Sc).  Series,  1903),  on 
the  other  hand,  record  a  37  per  cent,  diminution  in  the  oonductivitj  of  air  in 
a  vesstl  by  merely  surrounding  it  with  a  layer  of  water  25  cmF.  thick.  It 
therefore  feemed  of  interest  to  repeat  the  ezpeiiments  under  conditions  which 

would  allow  of  the  vessel  being  sur- 
rounded on  all  sides  by  at  least  120 
feet  of  water. 

Apparatus, — The  vessel  is  shewn 
in  section  in  Fig.  4.  It  is  a  copper 
cylinder  of  12  cms.  diameter  and  20 
cms.  high,  with  walls  1  mm.  thick. 
The  contained  conductor  is  a  brass 
rod  12  cms.  long  and  1  cm.  diameter, 
coaxial  with  the  TeseeL  This  is  car- 
ried by  a  similar  brass  rod,  5  cms.  in 
length,  rising  from  the  bottom  of  the 
vessel,  and  the  two  are  connected  by 
a  short  length  of  quartz  rod.  The  in- 
sulated conductor  has  at  its  upper 
end  a  slight  brass  rod  carrying  a  gold- 
leaf.  This  brass  rod  projects  through 
a  hole  1  cm.  in  diameter  in  the  top 
of  the  cylindrical  vessel,  and  is  sur- 
rounded by  a  small  copper  cube,  sides 
5  cmp.  long,  containing  windows 
through  which  the  gold-leaf  can  be 
read  by  means  of  a  telescope.  At  the 
top  of  the  cube  there  b  a  small  brass 
cap,  which  can  be  removed  to  charge 
the  conductor. 

The  air  within  the  vessel  is  kept 
moderately  dry  by  means  of  calcium 
chloride  carried  in  a  gausse- covered 
tray  fastened  to  the  bottom  of  the 
vessel. 

This  vessel  can  be  rigidly  fixed 
within  a  cast-iron  shell  \iith  walls  0'5  cm.  thick.  This  outer  shell  can  be  closed 
watertight  and  lowered  by  means  of  a  line  to  any  required  depth  in  the  water. 

Preliminary  Observations, — By  obseivlng  the  rate  c  f  leak  when  the  vessel  was 
standing  in  air,  the  following  facts  were  learnt : — 

(1)  The  deflection  of  the  gold-leaf,  over  a  considerable  range,  was  proportional 
to  the  potential  of  the  charge  on  the  conductor.  This  made  it  possible  to  express 
the  rate  of  leak  completely  by  saying  that  in  unit  time  the  displacement  of  the  gold- 
leaf  decreased  by  so  many  divislonp. 

(2)  The  rate  of  leak  varied  somewhat  from  day  to  day.  There  was  an 
apparently  irregular  variation  of  5-10  per  cent. 

(3)  The  rate  of  leak  was  not  altered  by  surrounding  the  vessel  with  the  cast- 
iron  shell. 

By  enclosing  the  vessel  in  a  bell-jar  and  reducing  the  air-pressure,  it  was  found 
that  for  moderately  low  pressures  the  rate  of  leak  was  proportional  to  the  air- 
preasure.    The  following  table  gives  the  experimental  results  :-^ 
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Pressure  (cms.-  of  mercury). 


18(5 
11-4 
5-15 
2*85 


Rate  of  leak. 


067 
0-42 
021 
Oil 


By  plolting  a  curve  (Fig.  5),  giving  the  pressure  aD4  the  rate  of  leak  as  respective 
co-ordinates  it  is  seen  that  the  rate  of  leak    is  proportional  to  the   pressure, 


so  that  in  a  vacuum  there  would  be  no  leak  at  all.  This  shows  that  the  leak  is 
entirely  doe  fo  the  conductivity  of  the  air  in  the  vessel,  and  that  the  insulating 
power  of  the  quartz-rod  support  is  perfect. 

Comparison  of  the  Values  of  the  Rate  of  Leak  when  the  Vessel  is  immersed^  and 

when  it  is  standing  in  Air, 

In  August,  190''^,  it  was  not  practicable  to  allow  the  veseel  to  remain  immersed 
more  than  three  to  four  hours,  and  on  calculating  the  rate  of  leak  from  the  change  of 
deflection  in  this  time  it  was  impossible  to  detect  any  certain  change  in  the  rate  of 
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Tbe  table  on  page  441  gim  the  multaof  Bereralexperimentainwliich  theTMMl 
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determinatioD  of  the  late  of  leak  in  air  vm  made.  Tbe  tcsfcI  waa  always  let  dowc 
at  the  name  spot  in  tbe  loch,  a  point  about  a  quarter  of  a  mile  from  shore,  at  tbo 
aoutb-weat  end  of  the  loch.  The  bottom  was  about  250  feet  below  the  aurfac& 
At  the  time  of  the  oboerrationB  the  temperature  of  the  water  was  almost  unifonn 
from  top  to  bottom,  and  about  43°  Fahr. 

Theae  reeolts  are  also  shown  diagrammatically  ia  Pig.  6. 

Tbe  conclurion  which  can  be  drawn  from  these  obsetvatioos  is  that  by  aurround- 
ing  the  Teasel  with  a  layer  of  water  120  feet  thick,  the  conductivity  of  the  air 
within  the  vessel  is  not  reduced  to  less  than  75  per  cent,  of  the  value  which  it  baa 
when  the  vessel  is  standing  iu  sir. 
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Expt. 

No. 


L 

III. 

V. 

VII. 

II. 

IV. 

VI. 


PMition  of 
electroioope. 


|I20  feet  below. 
\    Btirface 

Ditto 


Ditto 

10  feet  below 
Bnrface 

In  air 
In  air 
In  air 


r  10  a.m.,  Dec.  31, 1003 
19.50  p.m.,  Deo.  31, 1903 
( 10.15  a.m.,  Jan.  1,  1904 
\  9.55  p.m.,  Jan.  1,  1904 
f  10  a.m.,  Jan.  2, 1904 
1.9.25  p.m.,  Jan.  2, 1904 
f  10.15  a.m.,  Jan.  4, 1904 
I9.15p.m.,  Jan.  4,  1904 
r  10  p.m.,  Deo.  31, 1903 
1 10.12  a.m.,  Jan.  1, 1904 
(  9.55  p.m.,  Jan.  1,  1904 
I9*50a.m.,  Jan.  2, 1904 
( 10.5  p.m.,  Jan.  2. 1904 
1 10.30  a.m.,  Jan.  3, 1904 


Deflection  of 
guld-leaf. 


82-8  \ 
71-9  j 
820 


u 


69 
82-21 


lUteofleak 
(divisions  per  lioar). 


092 
108 
086 
107 
1*37 
1-30 
1-28 


IV.    SEICHES    OBSERVED    IN    LOOH    NESS. 
By  E.  MACIiAGAN-WEDDERBURN.  M.A. 

Tbe  first  observations  on  seiches  in  Scotland  were  made  in  1902  by 
members  of  the  Lake  Survey,  the  differences  in  level  having  been  measured  by  a 
foot-rule.  A  Sarasin  limnograph  was  procured  by  the  Survey,  and  was  set  up  at 
Fort  Augustus  on  Loch  Ness  in  June,  1903,  and  has  been  recording  since  then, 
with  only  a  few  stoppages.  The  biggest  seiche  so  far  recorded  had  an  amplitude 
of  about  11  cms.  The  boat-house  of  St.  Benedict's  Abbey,  kindly  put  at  Sir  John 
Murray's  disposal  by  the  Lord  Abbot,  gave  shelter  to  the  instrument  both  from 
wind  and  waves. 

Three  types  of  seiches  are  common  on  Loch  Ness,  with  periods  of  approximately 
31*5,  15'3,  and  8*8  minutes.  The  first  of  these  is  probably  the  uninodal  seiche. 
It  seldom  occurs  pure,  or  of  any  considerable  magnitude.  This  may  be  due  to  the 
influence  of  Loch  Dochfour,  which  is  a  continuation  of  Loch  Ness  at  the  north-east 
end.  The  two  lochs  are  connected  by  a  narrow  channel  about  20  feet  deep,  through 
which  a  strong  current  sometimes  flows,  and  for  this  reason,  in  calculating  the 
theoretical  period  of  the  seiche,  it  was  thought  proper  to  omit  Loch  Dochfour. 

The  period  was  calculated  in  two  ways.  First,  by  the  formula  t  =  2fdl  ^  /  ^ 

where  b  is  the  breadth  and  a  the  area  of  a  cross-section  at  any  particular  point. 
This  is  the  formula  obtained  by  assuming  the  hypothesis  of  parallel  sections. 
The  value   obtained  was  42   minutes,  which   is  considerably  in  excess  of  the 

observed  value.     The   period  was   then  calculated  by  the  formula  t  =  2I  -y— 

]  ^gh' 
and  the  value  obtained  for  t  was  30*9  minutes,  which  agrees  very  closely  with  the 

observed  value.    This  method  assumes  that  the  period  of  the  seiche  would  be  the 

aame  if  the  shores  of  the  loch  rose  perpendicularly  instead  of  obliquely. 

The  binodal  seiche,  whose  period  is  about  15*3  minutes,  is  usually  very  well 
marked.  It  is  tbe  commonest  type,  and  lasts  longer  than  the  uninodal  seiche. 
The  node  is  probably  somewhere  in  the  neighbourhood  of  Inverfarigdg,  but  has 
not  yet  been  accurately  determined.  It  is  also  interesting  because  its  period  is 
less  than  half  the  period  of  the  uninodal  seiche,  although,  according  to  Du  Boys, 
it  ought  always  to  be  greater  than  half;  and  in  most  lochs  it  is  so,  the  most 
notable  exception  being  Lake  Geneva.    The  basin  of  Loch  Ness  is  so  regular  that 
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it  is  difficult  to  explain  it,  as  was  attempted  in  the  case  of  Lake  G^oeTa,  by 
assuming  an  oscillation  of  part  of  the  locb. 

The  polynodal  seiche,  whose  period  is  8*8  minutes,  is  always  of  small  mmpli- 
tude,  but  sometimes  very  regular.  There  are  also  oscillations  of  shorter  period, 
but  they  do  not  occur  regularly  enough  to  allow  of  their  meaaarement  with  any 
degree  of  accuracy.  On  one  or  two  occasions  there  were  embroideries  on  the 
curve,  which  may  have  been  due  to  transverse  seiches.  Owing  to  the  narrowness 
of  the  loch,  the  period  of  such  a  seiche  would  only  be  about  one  minute.  These 
embroideries  may  be  due  to  a  variety  of  causes,  such  as  tbe  wash  of  steamers,  the 
opening  of  the  lock-gates  in  the  canal,  etc.  It  will  only  be  possible  to  determine 
whether  they  are  vibrations  or  transverse  seiches  by  simultaneous  observationa  at 
the  two  sides  of  the  loch. 

The  range  of  atmospheric  conditions  at  Fort  Augustus  included  thunderstorms, 
and  earthquakes  also  occurred,  but  these  had  no  very  marked  influence  on  the  loch. 
It  seems  probable  that  the  cause  of  seiches  is  sudden  local  variations  of  atmospheric 
pressure ;  and  this  view  is  supported  by  the  records  of  a  barograph  at  Fort  Augoatns. 
The  polynodal  seiches,  and  perhaps  the  uninodal  and  binodal  seiches  also,  may  be 
started  by  sudden  gusts  of  wind.  The  wind  blows  down  the  various  glens  in 
strong,  almost  vertical  gusts,  and  this  may  be  sufficient  to  start  the  oscillation. 

All  the  speculations,  however,  regarding  the  causes  of  seiches  can  only  be 
satisfactorily  tested  by  quantitative  measurements  of  the  forces  at  work,  and  it  is 
hoped  that  something  will  be  doae  in  this  direction  in  the  summer  of  1904. 

V.   BIOLOGY  OF  LOCH   NESS. 
By  JAMES  MTJBRAY. 

The  observations  made  by  the  members  of  the  Lake  Survey  during  the  summer 
and  autumn  of  1903  showed  that,  while  every  part  of  the  loch,  down  to  the 
deepest  part  of  the  bottom,  has  its  inhabitants,  there  is  one  area  in  which  life,  if 
not  altogether  absent,  is  very  rare.  This  area  is  the  open  water  of  the  loch  from  a 
depth  of  300  feet  to  the  bottom.  Fish  may  live  in  this  region,  but  none  of  the 
animals  obtainable  by  our  nets  have  been  collected  in  it. 

In  studying  the  distribution  of  organisms  in  the  loch,  it  is  convenient  to  follow 
Forel  in  dividing  it  into  three  regions — the  Pelagic,  the  Littoral,  and  the  Abyssal. 
Each  of  those  regions  possesses  a  distinct  association  of  species. 

In  the  open  water  of  the  loch  there  is  a  small  niunber  of  animals  and  plants, 
distributed  with  considerable  uniformity  throughout.  Owing  probably  to  the 
small  annual  range  of  temperature  occurring  in  such  a  large  lake,  this  pelagic 
association  changes  very  little  throughout  the  year,  the  only  change  observed  being 
the  disappearance  of  a  few  species  in  winter.  The  vertical  distribution  of  the 
species  is  very  unequal,  some  having  a  greater  vertical  range  than  others.  Life  is 
usually  densest  at  some  little  distance  from  the  surface  (say  20  to  50  feet),  but  at 
night  thejre  is  a  distinct  migration  of  many  species  towards  the  surface. 

The  shores  of  the  loch  support  an  abundant  flora  and  fauna.  The  flowering 
plants,  mosses,  aud  algas,  which  grow  attached  to  the  rocks  or  stones  of  the  shore, 
shelter  an  immense  number  of  microscopic  animals.  A  great  many  of  the  species 
characteristic  of  this  region  extend  to  a  very  considerable  depth,  beyond  the  limits 
at  which  plants  cease.  The  majority  of  the  Entomostraca  and  many  species  of 
Botifera  and  other  microscopic  animals  have  been  dredged  at  a  depth  of  nearly 
800  feet.  It  is  supposed  that  the  abundant  deposit  of  vegetable  iUbris  on  the 
bottom  of  the  loch  takes  the  place  of  growing  planta  in  maintaining  this  rich  fauna. 

The  abyssal  fauna  includes  a  few  species  which  are  generally  distribnted  all 
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over  the  bottom  from  a  depth  of  300  feet  to  the  deepest  parts  of  the  loch.  Below 
300  feet  the  majority  of  the  littoral  species  cease.  A  few,  such  as  Hydra  mbra, 
some  water-mites,  and  a  Limtmaj  found  at  depths  of  from  400  to  600  feet,  were 
■o  rare  that  they  may  be  regarded  as  casually  present. 

The  abyssal  fauna  includes  species  representing  most  of  the  great  groups  of 
aquatic  animals.  There  are  Insects,  Molluscs,  Entomostraca,  Worms  (Oligochcetes, 
Torbellarians,  Nematodes,  aod  one  Rotifer),  and  Infusoria.  These  species  are  not 
confined  to  the  deeper  parts  of  the  loch.  The  majority  of  the  species  range  right 
up  to  the  shore.  So  far  as  we  have  gone,  we  have  found  no  peculiar  species  in  the 
abyssal  fauna.  It  seems  to  be  merely  an  extension  of  the  littoral  fauna,  including 
those  species  which  are  best  able  to  adapt  themselves  to  the  peculiar  conditions  of 
the  abyssal  region.  When  brought  to  the  surface,  the  abyssal  animals  appear  to 
soffer  no  inconvenience,  and  thrive  well  in  bottle?.  A  more  critical  examination 
of  the  species  by  experts  may  modify  our  conclusion  as  to  the  origin  of  the  abyssal 
fi&ana.  In  one  group  only,  the  Rotifers,  have  we  found  what  may  be  incipient 
species,  the  eyes  being  often  reduced  in  size  or  altogether  absent. 


After  the  reading  of  the  above  papers,  Sir  John  Murray,  Lord  Belhaven,  Prof. 
Garwood,  Dr.  H.  R.  Mill,  Mr.  Ravenstein,  Mr.  Ghisholm,  Mr.  Freshfield,  and  the 
Chairman  took  part  in  a  long  and  interesting  discussion  on  the  various  problems 
ndsed  by  the  communications,  and  the  hope  was  expressed  that  these  observations 
and  investigations  would  be  continued  and  extended. 

Sir  John  Murray  ststed  that  arrangements  were  in  progress  to  make  a  much 
more  detailed  investigation  of  the  temperatures  and  seiches  in  Loch  Ness  during 
the  coming  summer.  All  the  principal  Scottish  lochs  had  now  been  surveyed,  but 
during  next  year  the  survey  of  the  smaller  ones  would  be  undertaken,  and,  so  far  as 
poasible,  conpleted. 
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By  DOUGLAS  W.  FRE8HFIELD. 

A  GEOOBAPHEB  or  traveller  who  has  been  called  upon  to  preside  over  the  meetings 
of  our  Section  of  the  British  Association  may  be  excused  for  feeling  some  hesitation 
at  to  the  character  he  shall  give  to  the  address  which  custom  compels  him  to 
deliver.  He  cannot  but  be  aware  that  his  audience,  while  it  includes  not  a  few 
experts,  probably  far  better  quali6ed  tban  himself  to  take  the  chair,  is  composed 
mainly  of  those  whose  concern  in  geography  can  only  be  a  general  and  occasional 
one. 

To  compose  a  summary  of  the  geographical  events  of  the  year  would  be  a 
•imple  and  obvious  expedient,  were  I  not  conscious  that  in  this  I  have  been  fore- 
stalled by  the  indefatigable  President  of  the  Royal  Geographical  Society,  ^gain, 
to  consider  the  progress  of  geography  during,  say,  the  last  quarter  of  a  century, 
might  be  instructive  to  "  the  general."  On  the  other  hand,  on  his  special  subject, 
your  President  may  possibly  be  able  to  add  something  to  the  common  stock  by 
way  of  observation  or  suggestion. 

Bearing  in  mind  the,  from  the  point  of  view  of  posterity,  almost  excessive 
energy  With  which  the  nineteenth  century  carried  on  the  exfloi alien  of  the  globe, 

*  Presidential  Address  to  the  Geographical  Section  at  the  Cambridge  Meeting  of 
the  British  Association,  August,  1904. 
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narrowing  in  every  direction  the  field  left  to  our  ezplomtions  and  our  iw*^giT^«^^J5pi«- 
1904  may  8o  far  be  counted  as  an  annus  mirabUis  in  the  annals  of  geography.  We 
have  seen  the  successful  return,  if  not  as  yet  to  our  own  shores,  to  safo 
of  the  most  important  expedition  ever  sent  Sonth-Polewarda.  In  the 
obtuned  by  Captain  Scott  and  his  comrades,  we  have  welcomed  a  full  joatificatioii 
of  the  course  taken  in  putting  the  supreme  command  and  direction  of  the  imder- 
taking  in  the  hands  of  an  officer  of  his  Majesty's  Navy.  "  England  expects  every 
man  to  do  his  duty,"  and  I  will  not  indulge  in  hyperbolical  jwaise,  which  mi^t 
be  distasteful  to  men  who  have  shown  in  trying  circumstances  the  daring,  the 
cheerfulness,  and  the  resourcefulness  which  we  are  accustomed  to  anociate  with 
the  British  Navy.  We  have  every  reason  to  expect  that  the  results  obtained  by 
the  energetic  and  capable  men  of  science  attached  to  the  expedition  will  be  of  wide 
bearing  and  interest,  but  to  attempt  to  estimate  them  to-day  woold  be  obvioiisly 
premature. 

The  current  year  has  been  distinguished  by  a,  perhaps,  even  more  remarkable 
geographical  event.  His  Majesty's  Government,  not  satisfied  with  the  laorela  it 
has  won  in  the  Antarctic,  has  embarked  on  a  second  geographical  adventure  on  a 
larger  scale,  and  at  a  far  greater  cost  (which,  however,  will  presumably  be  bone 
by  India).  It  has  sent  forth  a  Gold  MedaUist  of  the  Royal  Geographical  Society, 
Colonel  Younghusband,  with  a  numerous  escort  to  reach  the  forbidden  capital  of 
Tibet.  The  saiTron- vested  monks  on  the  **  golden  terraces  "  of  the  Pota  Ia  have 
seen  the  glimmer  of  British  bayonets  on  the  horizon,  and  the  castle-palaces  of 
Lhasa  wUl,  we  hope,  open  to  the  military  explorer  thdr  mysterious  halls»  hitherto 
known  to  us  best  by  the  descriptions  of  that  entertaining  traveUer,  my  friend 
Chandra  Das. 

But  the  firuits  of  these  great  expeditions  are  not  yet  ripe.  I  must  leave  them 
to  be  plucked  by  my  suocescors.  I  do  so  with  regret,  for  in  some  respects  polar 
exploration  is  dosely  akin  to  mountaineering,  and  I  should  have  listoied  with  a 
peculiar  interest  to  an  account  of  the  fascinating  land,  over  whose  peaks  and 
pastures  I  lately  gazed  from  the  heights  of  the  Jonsong  La. 

To  review  the  progress  of  geography  during  the  last  twenty-five  years,  the  time 
that  has  passed  since  I  first  joined  the  CouncU  of  the  Royal  Geographies!  Society, 
is  tempting.  The  retrospect  would  on  the  whole  be  encouraging.  The  last  quarter 
of  a  century,  if  not  an  era  of  the  most  extensive  discoveries,  has  been  an  era  of 
profitable  occupation — I  mean  profitable  in  the  scientific  and  not  in  the  commercial 
sense,  though  the  two  are  frequently  connected— of  the  ground  seized  by  the  great 
pioneers  in  Africa,  in  the  backlands  of  North  America,  and  eUewhere.  And  when 
we  come  to  coosider  the  manner  in  which  the  results  of  modem  exploration  are 
recorded,  what  an  advance  we  find!  Compare  the  geographical  publications  of 
Great  Britain  in  1880  and  1904 ;  take  the  most  conspicuous  instance,  those  of  the 
Royal  Gee  graphical  Society  at  the  two  periods.  Fetermanns  MitieHungen  was  for 
long  the  one  first-rate  geographical  magazine  in  Europe.  We  have  now,  as  we 
ou^t  to  have  had  long  before,  a  Journal  that  rivals  it.  Consider  the  way  in 
which  our  literature  and  lectures  are  illustrated  by,  the  aid  of  photography,  new 
processes,  and  the  lantern. 

Take  a  wider  survey.  Look  at  maps,  beginning  with  the  Ordnance  Survey. 
Compare  the  last  issues  of  the  1-inch  maps,  with  all  the  advantages  of  colour- 
printing,  over  their  doubtless  (except  as  to  roads)  accurate,  but  far  less  intelligiUe 
predecessors.  Consider  the  maps  private  firms,  Messrs.  Bartholomew  and  Messrs. 
Stanford,  have  provided  us  with  ;  note  those  in  the  new  editions  of  '  Murraj*s 
Guides.' 

The  correction  and  completion  of  maps  by  new  explorations  is  always  desirable. 
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Bat  it  is  even  more  important  that  a  sound  system  for  the  delin cation  of  natural 
features  should  be  adopted  both  in  GrOTemment  surveys  and  general  maps.  I 
begin  to  look  forward  to  the  day  when  glaciers  will  no  longer  be  represented,  as 
they  were  on  the  early  Indian  and  Caucasian  surveys,  without  their  heads  or  tails— 
that  is,  without  either  their  neves  or  their  moraine-cloaked  lower  portions,  or  with 
rivers  rising  above  them  and  flowing  through  them.  In  time,  perhi^)s,  every  closet 
cartographer  will  recognize  that  glaciers  do  not  lie  along  the  tops  of  lofty  ridges, 
but  descend  into  valleys.  In  these  matters  I  have  had  many  an  arduous  struggle 
with  draftsmen  of  the  highest  technical  skill,  but  inadequate  out-of-door  experience. 
It  is  cruel  that  a  poor  man  should  be  set  to  delineate  snow  mountains  who  has 
never  seen  one,  and  when  "  a  week  at  lovely  Lucerne  "  can  be  had  for  five  guineas, 
it  is  inexcusable. 

In  my  schooldays  there  was  an  exercise  of  memory  known  to  us  by  the  con- 
temptuous appellation  of  "  Jog,"  which  boys  and  teachers  united  to  depreciate  and 
despise.  1'his  sentiment  is  now  confined  to  a  few  elderly  generals  and  head- 
masters. Geography  flourishes  as  a  branch  of  science  under  the  august  shadow 
of  the  elder  universities.  At  Oxford  we  have  produced  Prof.  Ramsay,  Mr. 
Mackinder,  Dr.  Herbertson,  Mr.  Grundy,  Mr.  Hogarth,  Mr.  Beazley.  We  have 
started  a  school  of  geography  and  a  school  of  geographers.  At  Cambridge, 
where  Mr.  Yule  Oldham  has  worked  energetically  for  the  promotion  of  geography 
to  its  proper  place  in  the  examinations  of  the  university,  a  Board  of  Geographical 
Studies  has  been  established.  I  may  quote  what  Sir  C.  Markham  said  three 
months  ago — 

"  The  staff  of  the  new  geographical  school  at  Cambridge  will  consist,  instead  of 
one  reader,  of  several  lecturers  and  teachers,  who  will  cover  the  various  depart- 
ments of  the  science.  A  diploma  in  geography  will  be  granted  as  at  Oxford. 
But  Cambridge  goes  a  step  further  than  Oxford,  by  introducing  geography  into 
the  examination  for  the  B.A.  degree.  The  importance  of  according  geography 
such  a  position  in  the  studies  of  the  universities  must  be  evident  to  aU,  and  must 
be  specially  gratifying  to  those  who,  for  over  thirty  years,  have  fought  hard,  amid 
much  discouragement,  to  have  geography  recognized  as  a  university  subject.  It 
will  be  interesting  to  Eee  how  the  Board  of  Geographical  Studies  at  Cambridge 
will  draw  up  the  detailed  regulations  for  the  degree  and  the  diploma,  what  steps 
will  be  taken  to  secure  a  competent  ctaff  to  cover  the  whole  field  of  our  science, 
and  especially  to  train  young  university  men  for  practical  work  in  the  field.  We 
have  every  reason  to  expect  that  the  results  will  prove  satisfactory. 

*'The  Gkographical  Association  of  Teachers,  of  which  Mr.  Mackinder  and 
Dr.  Herbertson  are  active  members,  is  doing  much  to  enlighten  teachers  with 
regard  to  the  capabilities  of  the  subject,  to  raise  its  standard,  and  to  introduce 
improved  methods  of  teaching.  An  interesting  and  useful  conference  was  held 
last  winter  at  the  Chelsea  Polytechnic  under  its  auspicep,  and  in  connection  with 
the  conference  there  was  an  excellent  exhibition  of  appliances  used  in  teaching 
geography,  the  usefulness  of  which  was  increased  by  sending  it  to  various  provincial 
centres." 

In  primary  schools  many  teachers  are  furnishing  excellent  instruction,  and 
are  instructing  themselves  with  the  help  of  the  many  handbooks  provided  by 
Dr.  Mill,  Mr.  Chbholm,  and  others.  In  the  higher  branches  the  problems  of 
scientific  geography  are  studied,  and  students  are  encouraged  to  develop  the 
geographical  aspects  of  other  subjects,  such  as  archssology,  history,  commerce, 
colonization  on  the  one  hand,  botany  and  natural  history  on  the  other.  We  have 
moved  forwards  and  upwards,  but  do  not  let  us  flatter  ourselves  that  we  have  as 
yet  reached  any  considerable  eminence.    Probably  many  more  of  our  countrymen 
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wn  raid  a  map  in  this  genention  than  coold  id  the  last.    A  hdbII  percvutage,  1  Ui  J 
glad  to  notice,  an  not  hopelmlj  bevrildered  even  b;  co&tour-Iiucs. 

We  are  learning  our  geographical  alphabet.  la  time  vre  maj,  at  a  aatiaa,  hi 
abl«  to  read  and  to  understand  what  we  md.  We  shall  reoc^ize  that  abilitj  & 
uae  a  map  and  judge  g'ound  ia  a  considerible  sof^uard  sguoat  waste  of  life  a 
diaaiters  in  war,  and  that  an  acqaainttQce  with  [he  features  oF  the  E«rtli^f| 
furfiue  and  geogra[^ical  dialribution  is  an  inTaluable  help  in  tl 
riralriea  and  ttruggies  of  peace. 

When  the  qtieetiua  of  eitablbhicg  geography  at  Oxford  «raa  b 
Dr.  Jowett  (whu  had  himaelf  lomewhere  in  the  fifliea  aoggeiled  the  erecUoo  of  k 
geographical  chair)  asked  me  if  I  believed  geo^jphy  could  be  taught  ev  "  ae  Iv 
make  men  think.''  Weshoold,  I  beiieve,  "think  imperially  "  to  more  purpiee  if  we 
sl«o  tcxA  pains  to  "  tbiuk  geograpbicalty."  But  t  will  not  detain  you  and  nee  op  mj 
time  by  going  in  arty  detail  into  the  progress  of  geography.  I  might  find  myeelf 
only  repeating  what  others  have  said  better.  And  as  to  one  important  bnuicb, 
perhaps  the  moat  important  liranch,  geographical  edncation,  on  which  I  iililmiwiil 
thia  Section  at  Birmingbaiu  come  seventeea  years  ago,  I  feel  myself  debarred  by  ■ 
the  fact  that  the  AsiosialioD  has  now  a  Seotion  specially  dsToled  to  edacattoo. 

I  have  deternuQtd  on  the  whole,  therefore,  to  ran  the  risk  of  wearying  mx 
of  my  listeners  by  inviting  your  attention  to  the  place  in  geography  of  ti 
natural  objects  which  have  bad  fur  me  through  life  the  greaicst  and  moat  endaringl 
attnclion.     1  propose  to  talk  about  mountains,  their  place  in  Katorf,  and  tba 
inSnence,  both  spiritual  and  material,  on  mankind. 

We  bare  all  of  QS  nen  bills,  or  what  we  call  hill?,  from  the  moostroua  pTO' 
tuberaoces  of  the  Andes  and  the  Himalaya  to  such  puny  pimples  as  He  abiut  dM 
edges  of  your  fens.    Next  to  a  waterrall,  the  6nt  natural  object  (acoording  to  lif  I 
own  experience)  to  imprees  itself  02  a  chitd'4  mind  is  a  bill,  rome  spot  from  whidk  n 
be  can  enlarge  his  horiein.     Hills,  and  still  more  mountains,  attract  the  hnoiaB 
imagination  and  curiosity.    Toe  chill  so^n  asks,  "  Tell  me,  bow  were  mcuntalos 
made  '^  "  a  question  easier  to  ask  than  to  ansxer,  which  occnpied  the  lifetime  o(  the 
father  of  mountain  science,  De  Smssure.     But  there  ara  mountains  and  mountuH. 
Of  all  natural  objects  the  most  impressive  is  a  Tast  snowy  peak  riaiog  as  a  white 
island  above  the  waves  at  green  hilU — •  fragment  of  the  arctic  world  left  behind 
to  comtnemorate  its  past  predomiuance — and  bearing  on  its  broad  ahoolders  a 
garland  of  the  Alpine  flora  tliat  has  been  destroyed  on  the  lower  ground  by  ths 
rising   tide   of   hrat   and  drought   that  succeeded  the  last  glacial  epoch.      Mid- 
aummer    snows,    whether   seen    from   the   slopes   of  the   Jtira  or   the   plains  of 
Lombardy,  aboTe  tbe  waves  of  the  Euitine  or  through  the  gladea  of  the  tropical 
forests  of  ;>ikhim,  stir  men's  imaginations  and  rouse  their  curiosity.     Before  J 
however,  we  turn  to  consider  some  of  the  physical  aspects  of  mountaios,  I  si 
Tenlure,  speaking  as  I  am   bere  in  a   university  town,  and  to  a   more   or 
literary  audience,  to  dwell  for  a  few  minutes  on  their  place  in  literature — in  t 
mirror   that  reflects  in  turn   the  mind  of  the   passing  agee.      For  geography  Icfl 
concerned  with  the   inti-raction   between  man  and   Nature  in   its  widest   1 
There  has  been  recently  a  good  deal  of  writing  on  this  subject— I  cannot  a*/! 
of   discussion,  for    of  late  years  writers   have   generally  taken  tbe   1 
That  view  is   that  tbe  love  of   mountains   is    an   invention  of  tbe   i 
century,  and  tbat  in  previous  ages  they  bad  been  generally  looked  on  either  with 
indifference  or  podtive  dislike,  rising  in  some  insMnces  to  abhorrence.     Eitrema  , 
examples  have  been  repeatedly  quoted.     We  have  all  heard  of  the  biahop  « 
thought  tbe  devil  was  allowed  to  put  in  moantains  after  the  fall  of  man  ;  of  t]M| 
English  scribe  in  tbe  tenth  century  who  invoked  "  Ibe  bitter  blasts  of  glaciri 
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the  Pennine  host  of  demons"  on  the  violaters  of  the  charters  he  was  emplojed  to 
drafr.  The  examples  on  the  other  side  have  heen  comparatively  neglected.  It 
seems  time  they  were  insisted  on. 

The  Tiew  I  hold  firmly,  and  which  I  wish  to  place  before  you  to-day,  is  that 
this  popular  belief  that  the  love  of  mountains  is  a  taste,  or,  as  some  would  say,  a 
mania,  of  advanced  civilization,  is  erroneous.  On  the  contrary,  I  allege  it  to  be  a 
healthy,  primitive,  and  almost  universal  human  instinct.  I  think  I  can  indicate 
bow  and  why  the  opposite  belief  has  been  fostered  by  eminent  writers.  They  have 
taken  too  narrow  a  time-limit  for  their  investigation.  They  have  compared  the 
nineteenth  cebtury,  not  with  the  preceding  sges,  but  with  the  eighteenth.  They 
have  also  taken  too  narrow  a  space-limit.  They  have  hardly  cast  their  eyes  beyond 
Western  Europe.  Within  their  own  limits  I  agree  with  them.  The  eighteenth 
century  wa?,  as  we  all  know,  an  age  of  formality.  It  was  the  age  of  Palladian 
porticoe?,  of  interiiiinable  avenues,  of  formal  gardens  and  formal  style  in  art,  in 
literature,  aod  in  dress.  Mountains,  which  are  essentially  romantic  and  Gothic, 
were  naturally  distasteful  to  it.  The  artist  says  "  they  will  not  compose,"  and 
they  became  obnoxious  to  a  generation  that  adored  composition,  that  thought 
more  of  the  cleverness  of  the  artist  than  of  the  aspects  of  Nature  he  used  as  the 
material  of  his  work.  It  was  a  contented  and  material  century,  little  stirred  by 
enthusiasms  and  aspirations  and  vague  desires.  There  is  a  great  deal  to  be  said 
for  it ;  it  produced  some  admirable  results.  It  was  a  phase  in  human  progress, 
but  in  many  respects  it  was  rather  a  reaction  than  a  development  from  what  had 
gone  before.  Sentiment  and  taste  have  their  tides  like  the  sea,  or,  we  may  here 
perhaps  more  appropriately  say,  their  oscillations  like  the  glaciers.  The  imagina* 
tion  of  primitive  man  abhors  a  void  ;  it  peoples  the  regions  it  finds  uninhabitable 
with  aery  sprites,  with  "  Pan  and  father  Sylvanus  and  the  siscer  nymphs  ; "  it 
worships  on  high  places  and  reveres  them  as  the  abode  of  Deity.  Christianity 
came  and  denounced  the  vague  symbolism  and  personification  of  Nature  in  which 
the  pagan  had  recognized  and  worshipped  the  Unseen.  It  found  the  objects  of  its 
devotion,  not  in  the  external  world,  but  in  the  highest  moral  qualities  of  man. 
Delphi  heard  the  cry,  "  Great  Pan  is  dead  1  ^'  But  the  voice  was'false.  Pan  is 
immortal.  Every  villager  justifies  etymology  by  remaining  more  or  less  of  a 
pagan.  Other  than  villagers  have  done  the  same.  The  monk  driven  out  of  the 
world  by  its  wickedness  fell  in  love  with  the  wilderness  in  which  he  sought 
refuge,  and  soon  learnt  to  give  practical  proof  of  his  love  of  scenery  in  his  choice 
of  sites  for  his  religious  houses.  But  the  literature  of  the  eighteenth  century  was 
not  written  by  monks  or  country  folk,  or  by  men  of  world-wide  curiosity  and 
adventure  like  the  Italians  of  the  Renaissance  or  our  Elizibethans.  It  was  the 
product  of  a  practical  common-sense  epoch  which  looked  on  all  waste  places, 
heaths  like  Hindhead,  or  hills  like  the  Highlands,  as  blemishes  in  the  scheme  of 
the  universe,  not  having  yet  recognized  their  final  purpose  as  golf-links  or 
gynmasiums.  Intellectual  life  was  concentrated  in  cities  and  courts ;  it  despised 
the  country.  Books  were  written  by  townsmen,  dwellers  in  towns  which  had 
not  grown  into  vast  cities,  and  whose  denizens,  therefore,  had  not  the  longing  to 
escape  from  their  homes  into  purer  air  that  we  have  to-day.  They  abused  the 
Alps  frankly.  But  all  they  saw  of  them  was  the  comparatively  dull  carriage 
pessesy  and  these  they  saw  at  the  worst  time  of  year.  Hastening  to  Rome  for 
Easter,  they  traversed  the  Maurienne  while  the  ground  was  still  brown  with  frost 
and  patched  untidily  with  half-melted  snowdrifts.  It  is  no  wonder  that  Gray  and 
Richardson,  having  left  spring  in  the  meadows  and  orchards  of  Ghambery^ 
grumbled  at  the  wintry  aspect  of  Lanslebourg. 

That  at  the  end  of  the  eighteenth  century  a  literary  lady  of  Western  Earope 
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preferred  a  P^tie  gutter  to  the  Lake  of  Qeoeva  is  ftn  Bmuaiog  caricftture  of  tba 
Bpirit  of  tLe  age  that  wu  pasaiog  bwi;,  but  it  is  no  proof  that  the  love  of  monn- 
taliw  is  a  new  mania,  aod  that  all  earlier  ages  and  peoples  looked  on  tbetn  ti'iA 
indiirereDce  or  diglike.  Wordawortii  and  B;roii  and  Scott  in  thra  country,  ICooaswn 
•nd  Goethe,  De  Sausaure  and  his  school  abroad,  broke  the  ice,  but  it  was  the  in 
of  a  winter  iroat,  not  of  a  glacial  period.* 

Concider  (or  a  moment  the  literature  of  the  two  peoples  who  havo  mott 
inflaenced  European  thought — the  Jews  and  the  Greeks.  I  need  bardlf  qoote  a 
book  that  before  people  quarrelled  over  education  was  known  to  every  child — ths 
Bible.  I  would  rather  refer  jrou  to  a  delightful  poem  in  rhyming  German 
wriltQn  in  the  seventeenth  centnr;  by  a  Sviss  author,  Rebman,  in  which  he  t«Uimi 
all  the  great  things  that  happened  on  mouDtaiaB  in  Jewish  history  ;  bow  SotomM 
appreciated  the  clianns  of  Lebanon  ;  how  Moses  and  Elias  both  disappeared  < 
mountain- tope ;  bow  kings  and  prophets  found  their  help  among  the  hills ;  h< 
closely  the  heights  of  Paleatine  are  connected  with  the  story  of  the  Gospels. 

Consider,  again,  Greece,  where  t  have  juat  been  wandering.     Did  the  Grett 
pay  no  regard  to  their  mountMns?     They  seieed  eagerly  on  any  striking  («ece 
hill  scenery  and  connected  it  with  a  l^end  or  a  shrine.    They  took  their  highest 
mountain,  broid-backel  Ulympu%  for  the  home  of  the  gods;  their  most 
■picuous  mountain,  Parnassus,  Tor  the  home  of  poetry.    They  found  in  the  cliSi 
of  Delphi  a  dwelling  for  their  greatest  oraclo  and  a  centre  for  their  patriotiao. 
One  who  has  lately  stood  on  the  top  of  Famassus  and  seen  the  first  rays  of  tbc 
•un  as  it  spiinga  from  the  waves  of  the  M^ean  strike  its  snows,  while  Attioa  and 
Bceotia  and   Eutxea  still  lay  in  deep  shadow  under  bis   feet,  will  Appreciate 
famous  lines  of  Siphodes,  which  I  will  not  quote,  as  I  am  uncertain  how  you  m^ 
proDOunce  Greek  in  this  university.    Tou  may  remember,  too,  that  Lucian  makw 
Hermea  take  Charon,  when  he  has  a  day  out  from  Hell,  to  the  twin-crested  Bummiti 
and  show  him  the  panorama  of  land  and  sea,  of  rivers  and  famous  cities.     ~ 
Vale  of  Tempe,  the  deep  gap  between  Olympns  and  Oisa,  hsautiful  in  its  great 
red  cliffs,  foontaine,  and  spreading  plane-trees,  was  part  of  a   Roman's  claaiioal 
tour.    Tbe  sutterb  bnttresses  in  which  Taygetus  breaks  down  on  the  valley  of  tha 
Eurotas  were  used  by  tbe  Spartans  for  other  purposes  beudes  the  disposal  t{ 
criminals  and  weakly  bibies,    Tbe  middle  regions — tbe  lawns  above  the  Langadt 
Pass,  "  virgtnibuB  baccbata  Lacsois  Taygeta  "  -are  frequented  to  this  day  as  * 
summer  resort  by  Spartan  damsels.     Tbe  very  top,  the  great  rock  that  from  S 
height  of  8000  feet  looks  down  through  its  wojds  of  oaks  and  Aleppo  pinea  on 
twin  bays  of  the  southern  sea,  is  a  place  of  immemorial  pilgrim^e.     It  ia 
occupied  by  a  chapel  framed  in  a  tiny  court,  bo  choked  with  snow  at  the  begini 
of  June  that  1  took  the  ridge  o(  the  chapel  roof  for  a  dilajudated  atoneman.    I  ha*t 
no  time  to-day  to  look  for  evidence  in  classical  literature,  to  refer  to  the  diicrimi^ 
nating  epilUets  applied  in  it  to  mountain  Bcenea.t 


*  Even  In  the  eighteenth  centnry  a  great  deal  of  iatereat  «bi  tuken  in  i 
phenomena.  M.  le  Baron  de  Zurlauben's  splendid  work.  'TableBUidc  la 
published  in  1781,  has  numeroUB  plalea  illuBtrating  glscieis,  and  its  index 
marly  three  long  colnmna  of  rerereuciss  to  them. 

t  Cicero  puts  together  a  list  oF  rural  deiigbta  (-  De  Nalurt  Deorum,'  ii.  39),  "  Fm- 
tlmn  gclidaa  pereimitatea,  liquures  pellueidos  ataulutn,  ripurnm  viudtm  viiidisrimos, 
apeluncarum  concavaa  allitndines,  taxarum  niperilalti,  i-mpmdenUawt  tumtim  oltllEa- 
ditu»,  immensitatesqiie  campornm."  Apuleius,  in  bis  treatise  '  De  Mnndo,'  arguing  ia 
favour  of  physiugmpbv,  qnotei  as  amongst  tbe  common  objecta  of  piotnrvaqne  dearrip* 
tion  in  the  second  century,  "  Mysn  jugs,  et  penetnilia  Coryci,  at  Olympj  sacm,  et  Oasa 
aidoa,  el  alia  hujuscemodi.'' 
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A  third  race  destined  apparently  to  play  a  great  part  in  the  world's  history 
— the  Japanese — are  ancient  moantain  lovers.  We  are  all  aware  that  Fajiyama 
to  the  Japanese  is  (as  Ararat  to  the  Armenians)  a  national  symbol;  that  its 
uoent  is  constantly  made  by  bands  of  pilgrims;  that  it  is  depicted  in  every 
aspect.  Those  who  have  read  the  pleasant  book  of  Mr.  Weston^  who,  as  Eogli^ 
chaplain  at  Kolu  for  some  years,  had  exceptional  opportunities  of  travel  in  the 
interior,  will  remember  how  often  he  met  with  shrines  and  temples  on  the  summits 
of  the  mountains,  and  how  he  found  pilgrims  who  frequented  them  in  the  belief 
that  they  fell  there  more  readily  into  spiritual  trances.  The  Japanese  Ministeri 
when  he  attended  Mr.  Weston's  lecture  at  the  Alpine  Club,  told  us  that  his 
oountrymen  never  climbed  mountains  without  a  serious  —  that  is  to  say,  a 
religious— object. 

India  and  China  would  add  to  my  evidence'  had  I  knowledge  and  time  enough 
to  refer  to  their  literature.  I  remember  Tennyson  pointing  out  to  me  in  a  volume 
of  translations  from  the  Chinese  a  poem,  written  about  the  date  of  King  Alfred, 
in  praise  of  a  picture  of  a  moantain  landscape.  But  I  must  return  to  the  sixteenth 
and  seventeenth  centuries  in  Europe;  I  may  go  earlier — even  back  to  Dante. 
His  allusions  to  mountain  scenery  are  frequent ;  his  Virgil  had  all  the  craft  of  an 
Alpine  rock-climber.  Read  Leonardo  da  Vinci's  ^  Notes,'  Conrad  Gesner's  ascent 
of  Pilatus ;  study  the  narratives  of  the  Alpine  precursors  Mr.  Coolidge  has  collected 
and  annotated  with  admirable  industry  in  the  prodigious  volume  he  has  recently 
brought  out. 

It  is  impossible  for  me  here  to  multiply  proofs  of  my  argument,  to  quote  even 
m  selection  from  the  passages  that  show  an  authentic  enthusiasm  for  mountains 
that  may  be  culled  from  writers  of  various  nations  prior  to  a.d.  1600.  I  must 
content  myself  with  the  following  specimens,  which  will  probably  be  new  to  most 
of  my  hearers. 

Benedict  Marti  was  a  professor  of  Greek  and  Hebrew  at  Bern,  and  a  friend  of 
the  great  Conrad  Gesner  (I  call  him  great,  for  he  combined  the  qualities  of  a 
man  of  science  and  a  man  of  letters,  was  one  of  the  fathers  of  botany  as  well 
as  of  mountaineering,  and,  in  his  many-sidedness,  a  typical  figure  of  the  Renais- 
sance). Marti,  in  the  year  1558  or  1559,  wrote  as  follows  of  the  view  from  his 
native  city : — 

"  These  are  the  mountains  which  form  our  pleasure  and  delight  ^  (the  Latin  is 
better — "  delicisB  noatrsB,  nostrique  amores  ")  "  when  we  gaze  at  them  from  the 
higher  parts  of  our  city  and  admire  their  mighty  peaks  and  broken  crags  that 
threaten  to  fidl  at  any  moment.  Here  we  watch  the  risings  and  settings  of  the 
sun  and  seek  signs  of  the  weather.  In  them  we  find  food  not  only  for  our  eyes 
and  our  minds,  but  also  for  our  bellies ; ''  and  he  goes  on  to  enumerate  the  dairy 
products  of  the  Oberland  and  the  happy  life  of  its  population.  I  quote  again  this 
good  man :  "  Who,  then,  would  not  admire,  love,  willingly  visit,  explore,  and  climb 
places  of  this  sort  ?  I  assuredly  should  call  those  who  are  not  attracted  by  them 
ddltSy  stupid  dull  fishes,  and  slow  tortoises "  ("  fungos,  stupidos  insulsos  pisoes, 
lentosque  chelones  ").  **  In  truth,  I  cannot  describe  the  degree  of  affection  and 
natural  love  with  which  I  am  drawn  to  mountains,  so  that  I  am  never  happier 
than' on  the  mountain  crests,  and  there  are  no  wanderings  dearer  to  me  than  those 
on  the  mountains.  •  .  .  They  are  the  theatre  of  the  Lord,  displaying  monuments  of 
past  ages,  such  as  precipices, rocks,  peaks  and  chasms  and  never-melting  glaciers;  '* 
and  so  on  through  many  eloquent  paragraphs. 

I  wUl  only  add  two  sentences  from  the  preface  to  Simler's  '  VallesiaQ  et  Alpium 
Descriptio,'  first  published  in  1574,  which  seem  to  me  a  strong  piece  of  evidence  in 
favour  of  my  view  :   '^  In  the  entire  district,  and  particularly  in  the  very  lofty 


450 


OS    MOUNTAINS   AND   MANKIND. 


nngee  by  which  the  ValUia  it  oa  all  sideB  surrouaded,  wooders  oE  Nature  offer 
themBeWes  to  our  view  and  admiration.  With  my  country  men  many  of  them 
hare  through  familiarity  Iwt  tbair  attraction  ;  but  foreigners  are  overcoDie  at  the 
mere  sight  of  the  Alps,  and  re){ard  as  marvels  what  we  through  habit  pay  no 
attention  to." 

Mr.  Coolidge,  In  his  siogularly  interesting  foutnotes,  goes  on  to  show  that  the 
books  that  remaia  to  ua  are  ont  isolated  ioBlances  of  a  feellug  for  mounliuna  in  the 
age  of  the  ItenaissaDce.  The  mountaioa  Ihemaelves  bear,  or  onca  bore,  record* 
even  more  iinpreasive.  Most  of  us  have  viailed  the  picturesque  old  castle  at  Thun 
and  seen  beyond  tha  rushing  Aar  the  ^reen  heights  of  the  outposts  of  the  Alp», 
the  Stookhom,  and  the  Niesen.  Our  friend  Marti,  who  climbed  the  former  prak 
about  1568,  records  that  he  found  on  the  summit  "  tituli,  rythmi,  et  proMrhia 
•aua  inacripta  uml  cum  imaginibus  et  nooiinibus  auetornm.  Inter  alia  oujusdam 
docti  et  moQtium  ama'nitate  oapti  obaervare  licebat  illud — 

"The  JUTB  of  mountaioB  ia  best."  In  those  live  words  fume  Swiss  profesaw 
anticipated  the  doctrine  of  Ituskin  and  the  creed  of  Leslie  Stephen,  and  of  alt  men 
I   vbo  have  found  mountains  the  beat  companions  in  life. 

In  the  annais  of  art  it  would  be  easy  to  find  additional  proof  of  the  attention 
paid  by  men  to  mouotains  three  to  four  hundred  years  ago.  The  late  Jodafa 
Gilbert,  in  a  charming  but  too  little-knowo  volume, '  Landscape  in  Art,'  has  shown 
how  many  great  painters  dei>ioted  in  their  backgrounds  their  native  bills,  Tiliaft 
is  the  most  conspicuous  example. 

It  will  perhaps  be  answered  that  this  love  of  mountains  led  lu  no  practind 
result,  bore  no  visible  fruit,  and  therefore  can  have  been  but  a  sickly  plant. 
3ome  of  my  hearers  may  feel  iecllned  to  point  out  that  It  was  left  to  the  latter 
half  of  the  nineteeoth  century  to  found  Climbtirs'  Clubs.  It  wonld  take  too  long 
to  adduce  all  the  practical  reasons  which  delayed  the  appearance  of  these  fine 
fruits  of  peace  aud  an  advnnced  civilization,  I  am  content  to  remind  you  that  the 
love  of  mountains  and  the  desire  to  climb  them  are  distinct  tastes.  They  are  often 
united,  but  tbeli'  union  ia  accidental,  not  eseealiaL  A  passion  for  golf  doee  not 
necea^rily  argue  a  love  of  levels.  And  I  would  suggest  that  more  outward  acd 
visible  signs  than  are  generally  imagined  of  the  familiar  relations  between  men 
and  mountains  in  early  times  may  be  found.  The  choicest  spots  in  the  Alploa 
r^on— Chamoniz,  Engetherg,  Disentis,  Eineiedlen,  Pesio,  the  Qrande  ChartteuM 
— were  seiied  on  by  recluses;  the  Alpine  Baths  were  in  full  swing  at  qi^te  an  early 
date.  I  will  not  count  the  Swiss  Badeo,  of  which  a  geographer,  who  waa  also  a 
Pope,  jiEneas  Silvius  (Pius  II.),  records  the  attractions,  for  it  lies  under  the  Joia, 
not  the  Alps ;  but  Pfafers,  where  wounded  warriors  went  to  bo  healed,  was  a  soeoa 
of  dissipaiion,  and  the  waters  of  St.  Moritz  wore  vaunted  as  superseding  wine. 
I  may  be  excused,  since  I  wrote  this  particular  passage  myself  a  good  many  yeait 
ago,  for  quoting  a  few  sentences  bearing  on  this  point  from  '  Muiriy's  Hand- 
book to  Switzerland.'  In  the  sixteenth  century  fifty  treatises  dealing  with 
twenty-one  different  resorts  were  published.  SI.  Moritz,  which  had  been  brought 
into  notice  by  Paracelsus  (died  1541),  was  one  of  the  most  famous  baths.  In 
1501  Matthew  Schiner,  the  famous  Prince  Bishop  of  Sioo,  built  "a  magnificent 
hotel"  at  Leukerbad,  to  which  the  wealthy  were  carried  up  in  panniers  on  the 
back  of  mules.  Briag,  Ournigel,  near  Bern,  the  Baths  of  Masino,  Tarasp,  and 
FfiLTers  were  also  popular  in  early  times,  Leonardo  da  Vinci  mentions  the  baths 
of  Bormio,  and  Gusner  went  there. 

It  ia  not,  however,  with  the  emotional  influences  or  the  picturesque  aspect  of 
nountBins   that   science   concerns  itself,  but  with   their    physical  examination. 
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If  I  have  lingered  too  long  on  my  preamble  I  can  only  plead  as  an  excuse  that  a 
love  of  one's  sabjeot  is  no  bad  qnalification  for  dealing  with  it,  and  that  it  has 
tempted  me  to  endeavour  to  show  you  grounds  for  believing  that  a  love  of 
mountains  is  no  modem  affectation,  but  a  feeling  as  old  and  as  widespread  as 
humanity  itself. 

Their  scientific  investigation  has  naturally  been  of  comparatively  modem  date. 
There  are  a  few  passages  about  the  effects  of  altitude,  there,  are  orographical 
descriptions  more  or  less  accurate  in  the  authors  of  antiquity.  But  for  attempts 
to  explain  the  origin  of  mountains,  to  investigate  and  account  for  the  details  of 
their  structure,  we  shall  find  little  before  the  notes  of  Leonardo  da  Vinci,  that 
marvellous  man  who  combined,  perhaps,  more  than  any  one  who  has  ever  lived  the 
artistic  and  the  scientific  mind.  His  ascent  of  Monte  Boso  about  1511,  a  mountain 
which  may  be  recognized  under  this  name  on  the  Italian  ordnance  map  on  the  f^pur 
separating  Val  Sssia  and  the  Biellese,  was  the  first  ascent  by  a  physical  observer. 
G^ner,  with  all  his  mountain  enthusiasm,  found  a  scientific  interest  in  the  Alps 
mainly,  if  not  solely,  in  their  botany. 

The  phenomenon  which  first  drew  men  of  science  to  Switzerland  was  the 
Grindelwald  glaciers — *'  miracles  of  Nature  **  they  called  them.  Why  these  glaciers 
in  particular,  you  may  ask,  when  there  are  so  many  in  the  Alps  ?  The  answer  is 
obvious.  Snow  and  ice  on  the  "  mountain-tops  that  freeze  **  are  no  miracle.  But 
when  two  great  tongues  of  ice  were  found  thrusting  themselves  down  among 
meadows  and  com  and  cottages,  upsetting  barns  and  covering  fields  and  even  the 
marble  quarries  from  which  the  citizens  of  Bern  dug  their  mantelpieces,  there  was 
obviously  something  outside  the  ordinary  processes  of  Nature,  and  therefore 
miraculous. 

Swiss  correspondents  communicated  to  our  own  Royal  Society  the  latest  news 
as  to  the  proceedings  of  these  unnatural  ice-monsters,  while  the  wise  men  of 
Ziirich  and  Bern  wrote  lectures  on  them.  Glacier  theories  began.  Early  in  the 
eighteenth  century  Hottinger,  Cappeller,  Scheuchzer,  that  worthy  man  who  got 
members  of  our  Royal  Society  to  pay  for  his  pictures  of  flying  dragons,  contributed 
thdr  quota  of  crude  speculation.  But  it  was  not  till  1741  that  Mont  BUnc  and 
its  glaciers  were  first  brought  into  notoriety  by  our.  count rjmen,  Pococke  and 
Windham,  and  became  an  attraction  to  the  mind  and  an  object  to  the  ambition  of 
the  student  whose  name  was  destined  to  be  associated  with  them.  Horace  Benedict 
de  Saussure,  bora  of  a  scientific  family,  the  nephew  of  Bonnet,  the  G^nevese 
botanist  and  philosopher,  who  has  become  known  to  the  world  as  a  mountaineer 
and  the  climber  of  Mont  Blanc,  came  twenty  years  later.  In  truth  he  was  far  more 
of  a  mountdn  traveller  and  a  scientific  observer,  a  geological  student,  than  a 
climber.  When  looking  at  his  purple  silk  frock-coat  (carefully  preserved  in  his 
family's  country  home  on  the  shore  of  the  Lake  of  Geneva),  one  realizes  the 
difference  between  the  man  who  climbed  Mont  Blanc  in  that  garment  and 
the  modem  gymnast  who  thinks  himself  jxir  excellence  the  mountaineer. 

De  Saussure  did  not  confine  his  travels  to  Savoy  or  to  one  group ;  he  wandered 
far  and  wide  over  the  Alpine  region,  and  the  four  volumes  of  his  *  Voyages '  contain, 
besides  the  narratives  of  his  sojourn  on  the  Col  du  G^ant  and  ascent  of  Mont  Blanc, 
a  portion  of  the  fruit  of  these  wanderings. 

The  reader  who  would  appreciate  De  Saussure's  claim  as  the  founder  of  the 
Scientific  Exploration  of  Mountains  must,  however,  be  referred  to  the  List  of 
Agenda  on  questions  calling  for  investigation  placed  at  the  end  of  his  last  volume. 
It  explains  the  comparative  indifference  shown  by  De  Saussure  to  the  problems 
coonected  with  glacial  movement  and  action.  His  attention  was  absorbed  in  the 
larger  question  of  earth-structure,  of  geology,  to  which  the  sections  exposed  by 
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mountains  offered,  he  ibougbt,  a  key ;  he  was  bitten  by  the  ocmtemporary  Mat 
for  "  A  Theory  of  the  Earth,"  by  the  taste  of  the  time  for  generalisatioiis  kt 
which  the  facts  were  not  always  ready.  At  the  same  time,  his  own  intelleot  wm 
perhaps  somewhat  deficient  in  the  intuitive  faculty ;  the  grasp  of  the  probable  or 
possible  bearing  of  known  facts  by  which  the  greatest  discoverers  suggrat  thaorks 
first  and  prove  them  afterwards. 

The  school  of  De  Saussure  at  Geneva  died  oat  after  having  produced  Booniii 
the  toarist  who  gloried  in  being  called  the  Historian  of  the  Alps,  a  man  of  pkasant 
self-conceit  and  warm  enthusiasm,  and  De  Luc,  a  mechanical  inventor,  who  ended 
his  life  as  reader  to^Queen  Charlotte  at  Windsor,  where  he  flits  across  Miaa  Baniqr*^ 
pages  as  the  friend  of  Herschel  at  Slough  and  the  jest  of  tipsy  royal  dukes.  Oddly 
enough,  the  first  sound  guess  as  to  glacier  movement  was  made  by  one  Bordier, 
who  had  no  scientific  pretensions.  I  reprinted  many  years  ago  the  singular  paMigi 
in  which  he  compared  glacier  ice  to  "  cire  amollie,*^  soft  wax,  "  flexible  efe  ductile 
jusqu*^  un  certain  point,"  and  described  it  as  flowing  in  the  manner  of  liquids  (^jk 
Journal,  ix.  327).  He  added  this  remarkable  suggestion  foreshadowing  the  investi- 
gations of  Prof.  Richter  and  M.  Forel :  *<  It  is  very  desirable  thst  there  should  be  at 
Ghamonix  some  one  capable  of  obsf  rving  the  glaciers  for  a  series  of  years  and  oom- 
paring  their  advance  and  oscillations  with  meteorological  reoorda.'*  To  the  school 
of  Geneva  succeeded  the  school  of  Neuchatel,  Desor,  and  Agassiz ;  the  feet  of  Ds 
Saussura  was  rivalled  on  the  Jungfrau  and  the  Finsteraarhom  by  the  Meyers  of 
Bern.  They  in  turn  were  succeeded  by  the  British  school,  Forbes  and  TyndaU, 
ReiUy  and  WIIIp,  in  1840-60. 

In  1857  the  Alpine  Club  was  founded  in  this  country.  In  the  lialf-osotoiy 
since  that  date  the  nations  of  Western  Europe  have  emulated  one  another  in 
forming  (imilar  bodies,  one  of  the  objects  of  which  has  been  to  collect  and  sst  in 
order  information  as  to  the  mountains,  and  to  further  their  scientific  as  well  as  their 
geographical  exploration. 

What  boulders,  or  rather  pebbles,  may  we  profitably  add  to  the  enormous 
moraine  of  modem  Alpine  literature — a  moraine  of  which  it  is  to  be  hoped  for  the 
sake  of  posterity  that  the  torrent  of  time  may  speedily  make  away  with  some  of 
the  lighter  portions. 

For  fifty  years  I  have  loved  and  at  frequent  intervals  wandered  and  climbed 
in  the  Alps.  I  have  had  something  of  a  grand  passion  for  the  Gaucasua.  I  am 
on  terms  of  visiting  acquaintance  with  the  Pyrenees  and  the  Himalaya,  the 
Apennires  and  the  Algerian  Atlas,  the  mountains  of  Greece,  Syria,  Corsica,  and 
Norway.  I  will  try  to  set  in  ordw  some  observations  and  comparisons  suggested 
by  these  various  experieooes. 

As  one  travels  east  from  the  Atlantic  through  the  four  great  ranges  of  the 
Old  World  the  peaks  grow  not  only  in  absolute  height,  but  also  in  abruptness 
of  form,  and  in  elevation  above  the  connecting  ridges.  The  snow  and  ice  ngicsa 
increases  in  a  corresponding  manner.  The  Pyrenees  have  few  fine  rockpeaks 
except  the  Pic  du  Midi  d'Ossau ;  their  chief  glacier  summits,  the  Vignemale,  Mont 
Perdu,  the  Maladetts,  correspond  to  the  Titlis  or  the  Boet  in  the  Alps.  The 
peaks  of  the  Alps  are  infinite  in  their  variety  and  admirable  in  their  clear-cut 
outlines  and  graceful  curves.  But  the  central  group  of  the  Caucasus,  that  which 
culminates  in  Dykhtau,  Koehtantau,  and  Shkara,  17,000-feet  summits  (Koahtantau 
falls  only  120  feet  below  tbis  figure),  has  even  more  stately  peaks  than  those  that 
cluster  round  Zermatt. 

Seek  the  far  eastern  end  of  the  Himalaya,  visit  Sikhim,  acd  you  will  find  the 
scale  increased ;  Siniolchum,  Jannu,  and  Eangchenjunga  are  all  portentous  giants. 
To  put  it  at  a  low  average  figure,  the  difis  of  their  final  peaks  are  half  as  high 
again  as  those  of  Monte  Rosa  and  the  Matterhom. 
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In  all  these  chains  you  will  find  the  same  feature  of  watersheds  or  partings 
lying  not  in  bat  behind  the  geological  axis.  This  is  the  case  in  the  Alps  at  the 
St.  Ootthardy  in  the  Caucasus  for  some  40  miles  west  of  the  Dariel  pasf,  in  the 
Himalaya,  in  Sikhim  and  Nepal,  where  the  waters  flowing  from  the  Tibetan 
plateau  slowly  eat  their  way  back  behind  EjmgcheDJunga  and  the  Nepalese  snows. 
The  passes  at  their  sources  are  found  consequently  to  be  of  the  mildest  character, 
liills  "  like  Wiltshire  downs,**  is  the  description  given  by  a  military  explorer.  It 
needs  no  great  stretch  of  geological  imagination  to  believe  in  the  cutting  back  of 
the  southern  streams  of  Sikhim  or  the  Alps,  as,  for  instance,  at  the  Maloya ;  but 
I  coDfess  that  I  cannot  see  how  the  gorges  of  Ossetia — clefts  cut  through  the 
oentral  axis  of  the  Caucasus — can  be  ascribed  mainly  to  the  action  of  water. 

I  turn  to  the  snow-and-ice  region.  Far  more  snow  is  deposited  on  the  heights 
oi  the  Central  Caucasus  and  the  Eastern  Himalaya  than  on  the  Alps.  It  remains 
plastered  on  their  precipices,  forming  hanging  glaciers  everywhere  of  the  kind 
found  on  the  northern,  the^Wengern  Alp,  face  of  the  Jungfrau.  Such  a  peak  as 
the  Weisshom  looks  poor  and  bare  compared  with  Tetnuld  in  the  Caucasus  or 
Siniolchum  in  the  Himalaya.  The  plastered  sheets  of  snow  between  their  great 
bosses  of  ice  are  perpetually  melting ;  their  surfaces  are  grooved,  so  as  to  suggest 
fluted  armour,  by  tiny  avalanches  and  runnels. 

In  the  Aletsch  glacier  the  Alps  have  a  champion  with  which  the  Caucasus 
cannot  compete ;  but,  apart  from  this  single  exception,  the  Caucasian  glaciers  are 
superior  to  the  Alpine  in  extent  and  piotnresqueness.  Their  surfaces  present  the 
features  familiar  to  us  in  the  Alps — icefalls,  moulins,  and  earthcones. 

In  Sikhim,  on  the  contrary,  the  glaciers  exhibit  many  novel  features,  due  no 
doubt  maiDly  to  the  great  sun-heat.  In  the  lower  portion  their  surface  is  apt  to 
be  covered  with  the  debris  that  has  fallen  from  the  impending  cliffs,  so  that 
little  or  no  ioe  is;  visible  from  a  distance.  In  the  region  below  the  nev^  there 
are  very  few  crevasses ;  the  ice  heaves  itself  along  in  huge  and  rude  undulations, 
high  gritty  mounds,  separated  by  hollows  often  occupied  by  yellow  pools  which 
are  connected  by  streams  running  in  little  icy  ravines — ^a  region  exceptionally 
tiresome,  but  in  no  way  dangerous  to  the  explorer.  In  steep  places  the  Alpine 
icefall  is  replaced  by  a  feature  I  may  best  compare  with  a  series  of  earth-pillars 
such  as  are  found  near  Evolena  and  elsewhere,  and  are  figured  in  most  text- 
books. The  ioe  is  shaped  into  a  multitude  of  thin  ridges  and  spires,  resembling 
somewhat  the  Nieves  Penitentes  of  the  Andes — though  formed  in  a  different 
materiaL 

Great  sun-heat  acting  on  surfaces  unequally  protected,  combined  in  the  latter 
case  with  the  strain  of  sudden  desceat,  is.  no  doubt  the  cause  of  these  phenomena. 
Generally  the  peculiarities  of  the  great  glaciers  of  Kangchenjunga  may  be 
attributed  to  a  fiercer  sun,  which  renders  the  frozen  material  less  liable  to  crack, 
less  rigid,  and  more  plastic. 

A  glacier,  as  a  role,  involves  a  moraine.  Now,  moraines  are  largely  formed 
from  the  material  contributed  by  8ub*a@rial  denudation — in  plain  words,  by  the 
action  of  heat  and  cold  and  moisture  on  the  cliffs  that  border  them.  It  is  what 
Dalls  on  a  glacier,  not  that  which  it  fslls  over,  that  mainly  makes  a  moraine.  The 
proof  b  that  the  moraines  of  a  great  glacier  which  flows  under  no  impending  cliffs 
are  pxmy,  compared  with  those  of  a  little  one  that  lies  beneath  great  rockwalls. 

Take,  for  example,  the  Norwegian  glaciers  of  the  Jostedal's  Brae  and  compare 
them  with  the  Swiss.  The  former,  falling  from  a  great  n^ve  plain  or  snowfield, 
from  which  hardly  a  crag  protrudes,  are  models  of  cleanliness.  I  may  cite  as 
examples  the  three  fascinating  glaciers  of  the  Olden  valley.  The  Rosenlaui  glacier 
in  Switserland  owed   the  purity  which  gave  it  a  reputation  fifty  years   ago. 
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before  its  retirement  from  tourists'  tracks,  to  a  similar  cause— its  loiuroa  in  a  vait 
snow-plateau,  the  Wetterkesscl. 

One  peculiarity  very  noticeable  both  in  the  Himalaya  and  the  Oauoatiu  I  havi 
never  found  satisfactorily  accounted  for.  I  refer  to  the  long  grmaiy  trenchct  lyiag 
between  the  lateral  moraine  and  the  moun tain-slope,  which  often  teem  to  the 
explorer  to  have  been  intended  by  Providence  to  form  grass  paths  for  his  benaftt. 
They  may  possibly  be  due  to  the  action  of  torrents  falling  from  the  hillside^ 
which,  meeting  the  moraine  and  constantly  sweeping  along  its  Ymae,  undermine  it 
and  keep  a  passage  open  for  themselves.  There  are  remarkable  specimens  of  thii 
formation  on  both  sides  of  the  Besingi  glacier,  in  the  Oaucasup,  and  on  the  norti 
side  of  the  Zemu  glacier  in  Sikbim. 

Water  is  one  of  the  greatest  features  in  mountain  scenery.  In  Norway  it  li 
omnipresent.  In  this  respect  Scandinavia  is  a  region  apart;  the  streams  of  the 
more  southern  ranged  are  scanty  compared  with  those  of  a  region  where  the  snow- 
fall  of  two-thirds  of  the  year  is  discharged  in  a  few  weeks.  Greece  stands  at 
the  opposite  pole.  By  what  seems  a  strange  perversity  of  Natore,  its  f  lender 
streams  are  apt  to  disappear  underground,  to  reissue  miles  away  in  the  gnat 
fountains  that  gave  rise  to  eo  many  legends.  Arcadia  is,  for  the  most  part,  a  diy 
upland,  sadly  wanting  in  the  two  elements  of  pastoral  scenery,  shady  groves,  sad 
running  brooks. 

The  Alps  are  distinguished  by  their  sub-alpine  lakes — 

**  Anne  lacus  tantos ;  te,  Lari  maxime,  teque 
Fluctibns  et  fremitu  assurgens,  Benaoe,  mariuo  ?  " 

of  Virgil.  But  ^xirhaps  even  more  interesting  to  the  student  are  the  lake-baslQS 
that  have  been  tilled  up,  and  thus  suggest  how  similar  kkes  may  hive  vanished 
at  the  feet  of  other  range*. 

I  know  no  more  striking  walk  to  any  one  interested  in  the  past  doings  of 
glaciers  than  that  along  the  ridge  of  the  mighty  moraine  of  the  old  glacier  of 
Val  d*Aosta,  which  sweeps  out,  a  hill  500  feet  high,  known  as  "La  Serra,"  from 
the  liiUie  of  the  Al[«  near  Ivrea  into  the  plain  of  Piedmont.  Enclosed  in  its  folds 
still  lies  the  Lago  di  Viveronc ;  but  the  Dora  has  long  ago  cut  a  gap  in  the  rampart 
and  drained  the  rest  of  the  enclosed  space,  filling  it  up  with  the  fluvial  deposit  of 
centuries. 

It  is,  however,  the  tains  rather  than  the  great  lakes  of  the  Alps  which  have 
been  the  chief  subjtvts  of  scientific  disputation.  Their  distribution  b  curious. 
Ttiey  are  found  in  great  quantity  in  the  Alps  and  Pyrenees,  hardly  at  all  in 
the  Caucasus,  and  comparatively  rarely  in  the  part  of  the  Ilimalaya  I  am 
acquainted  ^ich. 

A  largescale  map  will  show  that  where  tarns  are  most  thickly  dotted  over  the 
uplands  the  peaks  rise  to  ud  great  height  alcove  the  ridges  that  connect  them. 
This  would  seem  tj  indicate  that  there  has  been  comparatively  little  sub-serial 
denudation  in  these  districts,  and  consequently  kss  material  has  been  brought 
down  to  fill  the  hollows.  Again,  it  is  in  gneiss  aii.l  granitic  ngions  that  we  find 
tarns  most  abundant — that  is.  whore  the  harder  and  more  compact  rocks  make  the 
work  of  streams  in  tapping  the  basins  more  Ivngthy.  The  rarity  of  tarns  in  the 
highlands  behind  Kangcheujunga,  perhaps,  calls  for  eiplanation.  We  came  upon 
many  basins,  but.  whtthor  formed  by  moraines  or  true  rock-basins,  they  had  for 
the  most  part  Iven  fiJed  up  by  alluvial  deposits. 

In  my  opinion,  the  presence  of  t.^rns  must  be  taken  as  an  indication  that  the 
jortion  of  the  range  where  they  are  found  has  until  a  oompsrativelj  it[cent  date 
l^een  under  snow  or  ice.    The  former  theory,  still  hel  1,  was  that  the  ice  scooped 
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out  their  basins  from  the  solid  rock.  I  beliere  that  it  has  simply  kept  scoured  pre- 
existing basins.  The  ice  removed  and  the  surrounding  slopes  left  bare,  streams  on 
the  one  hand  have  filled  the  basins  with  sediment/  or,  on  the  other,  tapped  them  by 
cutting  clefts  in  their  rims.  This  theory  meets,  at  any  rate,  all  the  facts  I  have 
observed,  and  I  may  point  out  that  the  actual  process  of  the  destruction  of  tarns 
by  such  action  may  be  seen  going  on  under  our  eyes  in  many  places,  notably  in 
the  glens  of  the  Adamello  group.  Professor  Ghtrwood  has  lately  employed  his 
holidays  in  sounding  many  of  the  tarns  of  the  St.  Gk>tthard  group,  and  his  results, 
I  understand,  tend  to  corroborate  the  conclusions  just  stated. 

I  desire  here  to  reaffirm  my  conyiction  that  snow  and  ice  in  the  High  Alps  are 
conservative  agents ;  that  they  arrest  the  natiutil  processes  of  subaerial  denudation  ; 
that  the  scouring  work  done  by  a  glacier  is  insignificant  compared  with  the  hewing 
and  hacking  of  frost  and  running  water  on  slopes  exposed  to  the  open  sky  without 
a  roof  of  n^ve  or  glacier. 

The  contrast  between  the  work  of  these  two  agents  was  forced  upon  me  many 
years  ago  while  looking  at  the  ground  from  which  the  Eiger  glacier  had  then 
recently  retreated.  The  rocks,  it  is  true,  had  had  their  angles  rubbed  off  by  the 
glacier,  but  through  their  midst,  cut  as  by  a  knife,  was  the  deep  slit  or  gash  made 
by  the  subglacial  torrent.  There  is  in  the  Alps  a  particular  type  of  gorge,  found  at 
Bosenlaui,  at  the  Lower  Grindelwald  glacier,  at  the  Kirchet  above  Meiringen,  and 
also  in  the  Caucasus,  within  the  curves  of  old  terminal  moraines.  It  is  obviously 
due  to  the  action  of  the  subglacial  torrent,  which  cuts  deeper  and  deeper,  while  the 
ice  above  protects  the  sides  of  the  cutting  from  the  action  of  the  atmosphere. 

One  more  note  I  have  to  make  about  glaciers.  It  has  been  stated  that  glaciers 
go  on  melting  in  winter.  Water,  no  doubt,  flows  from  under  some  of  them,  but 
that  is  not  the  same  thing.  In  January  the  end  of  the  Bosenlaui  glacier  is  dry ; 
you  can  jump  across  the  clear  stream  that  flows  from  the  Lower  Grindelwald 
glacier.  That  stream  is  not  meltings,  but  the  issue  of  a  spring  which  rises  under 
the  glacier  and  does  not  freeze.  There  is  another  such  stream  on  the  way  to  the 
Gkeat  Scheideck,  which  remains  free  when  frost  has  fettered  all  its  neighbours. 

I  should  like  to  draw  your  attention  before  we  leave  glaciers  to  the  systematic 
efforts  that  are  being  made  on  the  Continent  to  extend  our  knowledge  of  their 
peculiarities.  The  subject  has  a  literature  of  its  own,  and  two  societies — one  in 
France,  one  in  other  countries — -have  been  constituted  to  promote  and  systematize 
further  investigations,  especially  with  regard  to  the  secular  and  annual  oscillations 
of  the  ice.  These  were  initiated  by  the  English  Alpine  Club  in  1893,  while  I  was 
its  president.  Subsequently,  through  the  exertions  of  the  late  Marahall  Hall,  an 
enthusiast  on  the  subject,  an  International  Commission  of  Glaciers  was  founded, 
which  has  been  presided  over  by  Dr.  Richter,  M.  Forel,  and  othen ;  and  more 
recently  a  French  CommlEsion  has  been  created  with  the  object  of  studying  in 
detail  the  glaciers  of  the  French  Alps.  A  number  of  excellent  reports  have  been 
published,  embodying  information  from  all  parts  of  the  globe.  There  has  been, 
and  is,  I  regret  to  say,  very  great  difficulty  in  obtaining  any  methodical  reports 
from  the  British  possessions  oversea.  The  subject  does  not  commend  itself  to  the 
departmental  mind.  Let  us  hope  for  improvement:  I  signalize  the  need  for  it.  Oi 
course,  it  is  by  no  means^always  an  easy  matter  to  get  the  required  measurements 
of  retreat  or  advance  in  the  glacial  snout,  when  the  glacier  is  situated  in  a  remote 
and  only  casually  visited  region.  Still,  with  good- will  more  might  be  done  than 
has  been.  The  periods  of  advance  and  retreat  of  glaciers  appear  to  correspond  to  a 
certain  extent  throughout  the  globe.  The  middle  of  the  last  century  was  the 
culmination  of  the  last  great  advance.  The  general  estimate  of  their  duration 
appears  to  be  half  a  century.     The  ice  is  now  retreating  in  the  Alps,  the  Caucasus, 
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and  the  Himalaya,  and  I  belieye  in  North  America.  We  live  in  a  retrogrenive 
period.  The  minor  oscillation  of  advance  which  a  few  years  ago  gave  hopn  to 
those  who,  like  myself,  had  as  children  seen  the  glaciers  of  Grindalwald  and 
Ghamonix  at  their  greatest,  has  not  heen  continued. 

Attempts  are  made  to  connect  the  oscillations  of  glaciers  with  periods  of 
snnspots.  They  are,  of  course,  connected  with  the  rain  or  snowfall  in  past 
seasons.    But  the  difficulty  of  working  oat  the  connection  is  obvious. 

The  advance  of  the  glacier  will  not  begin  until  the  snows  falling  in  its  }xpper  basin 
have  had  time  to  descend  as  ice  and  become  its  snout;  in  each  glacier  tJila  pefiod 
will  vary  according  to  its  length,  bulk,  and  steepness,  and  the  bnger  the  glador  ii^ 
the  slower  its  lower  extremity  will  be  to  respond.  Deficiency  in  snowfall  will  take 
effect  after  the  same  period.  It  will  be  necessary,  therefore,  to  ascertain  (as  haa  besa 
done  in  a  tragic  manner  on  Mont  Blanc  by  the  recovery  in  the  lowest  pwtioD  of  the 
Glacier  des  Bossons  of  the  bodies  of  those  lost  in  its  highest  snows)  Uie  time  each 
glacier  takes  to  travel,  and  to  apply  this  interval  to  the  date  of  the  year  with  whkh 
the  statistics  of  deposition  of  moisture  are  to  be  compared.  If  the  glader  ahows  any- 
thing about  weather  and  climate,  it  is  past,  not  contemporary,  weather  it  iodioalcs. 

Another  point  in  which  the  Asiatic  ranges,  and  particularly  the  Himalaya 
differ  from  the  Alps  is  in  the  frequency  of  snow  avalanches,  earthfalla,  and  mod- 
alides.  These  are  caused  by  the  greater  deposition  of  snow  and  the  nuNre  anddse 
and  violent  alternations  of  heat  and  cold,  which  lead  to  the  splitting  of  the  ha«gi«g 
ice  and  snows  by  the  freezing  of  the  water  in  their  pores.  I  have  noticed  aft 
bivouacs  that  the  moment  of  greatest  cold — about  the  rising  of  the  morning  star- 
is  often  hailed  by  the  reports  of  a  volley  of  avalanches. 

The  botanist  may  find  much  to  do  in  working  out  a  comparison  of  the  fioia  of 
my  four  ranges.  I  am  no  botanist :  I  value  flowers  according,  not  to  their  rarity, 
but  to  their  abundance,  from  the  artist*s,  not  the  collector's,  point  of  view.  Bat  it 
is  impossible  not  to  take  interest  in  such  matters  as  the  variations  of  the  gentian  in 
different  regions,  or  the  behaviour  of  such  a  plant  as  the  little  Edelweiss  (onoe  tbs 
t/cken  of  the  Tyrolese  lover,  now  the  badge  and  bane  of  the  Alp-trotterX  which 
frequents  the  Alps,  despises  the  Caucasus,  reappears  in  masses  in  the  Himalaya, 
and  then,  leaping  all  the  isles  of  the  tropics,  turns  up  again  under  the  anows  d 
New  Zealand.  I  may  mention  that  it  is  a  superstition  that  it  growa  only  in  dao- 
geroos  places.  I  have  often  found  it  where  cows  can  crop  it ;  it  covers  acres  in  the 
Himalaya,  and  I  believe  it  has  been  driven  by  cows  off  the  Alpine  pastures,  as  it  ii 
being  driven  by  tourists  out  of  the  Alps  altogether. 

The  Italian  botanists,  MM.  Levier  and  Sommier,  have  g^ven  a  vivid  acconnt  of 
what  they  call  the  Makroflora  of  the  Central  Caucasus --those  wild-flower  beds,  the 
product  of  sudden  heat  on  a  rieb  and  sodden  soil  composed  of  the  vegetable  mould 
of  ages,  in  which  a  man  and  horse  may  literally  be  lost  to  sighL  Has  any  oom- 
petent  band  celebrated  the  IGkroflora  of  the  highest  ridge^  those  tinj,  vivid 
forget-me-nots  and  gentians  and  ranunculuses  that  flourish  on  rock-island  **  Jar- 
dins  *  like  that  of  Mont  Blanc,  among  the  eternal  snows,  and  enamd  the  bi^^eit 
nxks  of  the  BasMino  and  thtf  Lomboid  Alps  ?  A  comprehen^ve  woi^  on  a  cooi- 
fmrison  of  mountain  flora  and  the  distribution  of  Alpine  plants  thfooghoat  the 
ranges  of  the  Old  World  would  be  welcome.  We  want  another  John  BalL  Allied 
to  botany  is  foiestiy,  and  the  influence  of  trees  on  rainCsll,  and  oonaeqaeotly  the 
face  of  the  mountaina,  a  matter  of  great  importacce,  which  in  this  owniry  has 
hardly  had  the  attention  it  deserves. 

Froon  these  brief  suggestions  as  to  some  of  the  physical  features  ci  mountains 
I  would  ask  you  to  turn  your  attention  to  the  points  in  which  "**Ti^'n-i  eone  v 
contact  with  them,  and  flr^  of  aU  to  history. 


ON  MOUMTAUIS  AMD  MANKIND.  457 

I  fancy  that  the  general  impression  that  they  h^ve  served  as  efficient  barriers 
ia  hardly  in  accordance  with  facts,  at  any  rate  from  the  military  point  of  view. 
^^^Any  great  captains — Hannibal,  Hasdrubal,  Gaasar,  Charles  the  Great,  and  Napoleon 
— passed  the  Alps  successfully.  Hannibal,  it  is  true,  had  some  difficulty,  but  then 
he  was  handicapped  with  elephants.  Many  years  ago  I  showed  that  Seryius,  the 
greatest  authority  in  Home  in  the  days  of  Augustus,  had  no  doubt  as  to  where 
Hannibal  crossed  the  Alps,  and  proved  that  it  was  not  by  any  Aostan  pass.*  The 
Holy  Roman  emperors  constantly  moved  forwards  and  backwards.  Burgundy,  as 
the  late  Mr.  Freeman  was  never  weary  of  insisting,  lay  across  the  Alpp.  So  till 
our  own  day  did  the  dominions  of  the  House  of  Savoy.  North  Italy  has  been  in 
frequent  connection  with  Germany ;  it  is  only  in  my  own  time  that  the  Alps  have 
become  a  frontier  between  France  and  Italy.  But  questions  of  this  kind  might 
lead  us  too  far.  Let  me  suggest  that  some  competent  hand  should  compose  a 
hiatory  of  the  Alpine  passes  and  their  famous  passages,  more  complete  than  the 
treatises  that  have  appeared  in  Germany.  Mr.  Coolidge,  to  whom  we  owe  so 
much,  has,  in  his  monumental  collection  and  reprint  of  early  Alpine  writers,  just 
pablished,  thrown  great  light  on  the  extensive  use  of  what  I  may  call  the  by-passes 
of  the  Alps  in  early  times.  Will  he  not  follow  up  bis  work  by  treating  of  the  Great 
Passes?  I  may  note  that  the  result  of  the  construction  of  carriage  roads  over 
some  of  them  was  to  concentrate  traffic  ;  thus  the  Saas  passes  and  the  Gries  were 
practically  deserted  for  commercial  purposes  when  Napoleon  opened  the  Simplon. 
The  roads  over  the  Julier  and  Maloya  ruined  the  Septimer.  Another  hint  to  those 
engaged  in  tracing  ancient  lines  of  communication.  In  primitive  times,  in  the 
Caucasus  to-day,  the  tendency  of  paths  is  to  follow  ridges,  not  valleys.  The 
motiyes  are  on  the  spot  obvious — to  avoid  torrent?,  swamps,  ravines,  earthfalls,  and 
to  get  out  of  the  thickets  and  above  the  timber-line.  The  most  striking  example 
la  the  entrance  to  the  great  basin  of  Suanetia,  which  runs  not  up  its  river,  the 
Ingur,  but  across  a  ridge  of  over  9000  feet,  closed  for  eight  months  in  the  year  to 
animals. 

From  the  military  point  of  view  mountains  are  now  receiving  great  attention 
in  Central  Europe.  The  French,  the  Italians,  the  Swiss,  the  Austrians  have 
extensive  Alpine  manoeuvres  every  summer,  in  which  men,  mules,  and  light 
arUllery  are  conveyed  or  carried  over  rocks  and  snow.  Officers  are  taught  to  use 
maps  on  the  spot ;  the  defects  in  the  official  surveys  are  brought  to  light.  It  is 
not  likely,  perhaps,  except  on  the  Indian  frontier,  that  British  troops  will  have  to 
fight  among  high  snowy  ranges.  But  I  feel  sure  that  any  intelligent  officer  who 
ia  allowed  to  attend  such  manasuvres  might  pick  up  valuable  hints  as  to  the  best 
equipment  for  use  in  steep  places.  Probably  the  Japanese  have  already  sent  such 
an  envoy  and  profited  by  his  experience. 

A  word  as  to  maps,  in  which  I  have  taken  great  interest,  may  be  allowed  me. 
The  ordnance  maps  of  Europe  have  been  made  by  soldiers,  or  under  the  supervision 
of  soldiers.  At  home  when  I  was  young,  it  was  dangerous  to  hint  at  any  defects 
in  our  ordnance  sheets,  for  surveyors  in  this  country  are  a  somewhat  sensitive' 
class.  Times  have  altered,  and  they  are  no  longer  averse  from  receiving  hints  and 
even  help  from  unofficial  quarters.  Since  the  great  soryeys  of  Europe  were  executed, 
knowledge  has  increased,  so  that  every  country  has  had  to  revise  or  re-execute  its 
aorveys.  In  three  points  that  concern  us  there  was  great  room  for  improvement— 
the  delineation  of  the  upper  region  as  a  whole,  and  the  definition  of  snow  and 
glaciers  in  particular,  and  in  the  selection  of  local  names.  In  the  two  former  the 
Federal  Staff  at  Bern  has  provided  us  with  an  incomparable  model.    The  number 
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of  local  names  known  to  each  peasant  is  small,  his  pronanciation  is  often  obsenie 
and  each  valley  is  apt  to  have  its  own  set  of  names  for  the  ridges  and  gaps  tbat 
form  its  skyline.  Set  a  stranger,  speaking  another  tongae  than  the  local  paiaU^  to 
question  a  herdsman,  and  the  result  is  likely  to  be  ansatiififtctofy.  It  has  often 
proved  so.  The  Zardezan  is  an  odd  transcription  of  the  Gias  del  Gian  of  |nbIdw, 
the  Qtte  du  Champ  in  French.  Grand  Ptiradis  is  prolably  a  corruption  of  Qranta 
Parei,  an  apt  description  of  the  great  screen  of  rock  and  ice  of  the  highest  moon- 
tain  in  Italy,  though  that  name  is  now  given  to  a  neighbouring  peak.  The  Pointe 
de  Rosablancbe  was  formerly  the  Boesa  Bianca,  or  white  glacier.  Munte  Bum 
hirsolf,  though  the  poet  sees  a  reference  to  the  rose  of  dawn,  and  the  Gennta 
professor  detects  *'  the  Keltic  roi,  a  promontory,"  is  a  simple  translation  of  the 
Gletsoher  Mons  of  Bimler,  or  rather  Simler's  hybrid  term  is  a  translation  of  Monte 
doUa  Boesa.  Boesa,  or  Buize,  is  the  Yal  d'Aostan  word  for  glader,  and  maybe 
uund  in  De  Saussure's  '  Voyages.' 

An  important  case  in  this  matter  of  mountain  nomenclature  has  recently  come 
under  disoussion^that  of  the  highest  mountain  in  the  world.  Most,  if  not  all* 
mountaineers  regret  that  the  name  of  a  Surveyor-General,  however  eminent^  wis 
fifly  years  ago  affixed  to  Mjunt  Everest.  The  ground  for  this  action  <m  tlie  part 
of  the  Survey  was  the  lack  of  any  native  name.  Sjme  years  ago  I  ventured  to 
suggest  that  the  29,002-feet  peak  (No.  XV.  of  the  Survey)  was  probably  viaiUi 
from  the  neighbourhood  of  Katmandu,  even  though  the  identificationB  of  it  lij 
Schlagintweit  and  others  might  be  incorrect,  and  that  since  some  at  least  of  t]M 
summits  of  the  snowy  group  east  of  that  city  are  apparently  known  in  Nepal  m 
Gaurisankar,  that  name  might,  following  the  practice  whidi  gave  its  name  to 
Monte  B'jsa  in  the  Alps,  legitimately  be  applied  to  the  lofiieat  crest  of  the  moon- 
tain  group  of  which  the  Nepalese  Gaurisankar  formed  a  part 

Becently,  by  the  kindness  of  Lord  G  jrson,  acting  on  a  suggestion  of  my  own, 
Oi|)tain  Wood,  a  Survey  officer,  has  been  deputed  to  vi.4t  Katmandu  and  asoertaia 
the  facts.  He  has  found  that,  contrary  to  the  opinion  of  the  late  General  Walker 
and  the  assertion  of  Major  Waddell,  Peak  XV.  is  visible  from  the  hilla  round  the 
ca|>ita),  and  that  the  two  highest  snow-peaks  visible  from  the  city  itself  in  the 
same  direction  were  known  to  the  Nepalese  **  cobles  *  as  Gaurisankar.^ 

These  latter  peaks  or  peak  are  about  36  miles  distant  from  Peak  XV^  bat  sie 
connected  with  it  by  a  continuous  line  of  glaciera.  According  to  the  prindplss 
that  have  prevailed  in  the  division  of  the  Alps,  they  would  ondoobtedly  be  con- 
sideied  as  part  of  the  same  groups  and  the  name,  which,  according  to  Captain  Wood, 
is  applied  to  a  podion  of  the  group,  might  legitimately  be  adopted  lor  ita  lofticat 
p«ak. 

B«t  the  chie£i  of  the  In<Ban  Survey  take,  as  they  are  entitled  to,  a  difisnat 
view.  They  have  decided  to  ocofine  the  name  Gaurisankar  to  one  of  the  pssks 
•sen  ftvm  Katmandu  itselL  I  do  not  desire  to  raise  any  further  protest 
this  dedsktt.  For  &ince>  in  IS^  I  fir>i  raised  the  questkm,  iu  interest  has 
mainly  aicademicaL  A  Ijoal  Tibetan  name  for  Peak  XV^  Chomo-Kankar,  tibe  Locd 
of  Snow^  ba»  been  i^^^vided  on  ezoelMnt  native  auuh>rity,  coafiraaed  bj  ihat  com* 
I^Meni  Tibeon  sdM4ar,  Major  voow  Cokfiel  Wadcell,  and  I  uvsi  ibis  risss  may 
in  th«  fatun  be  used  for  the  highest  mvxictaia  is  the  «vrid.  The  pains  at 
tt:airLly  cue  «3f  uste«    Indian  surveyors  may  see  cc  iacoograity  in  namiB^  after 


*  ;^  '  Kefcrt  en  tbe  Id<nu£vuxir.«  a=d  X:aK=ieIit:ir«  :f  th«  Hiaslayan  P^aks  ss 
Mvei  ftvm  KAtaftMEii;:.  Nef*l  *     Fy  C»|<Aia  H.  Wo.d,  u..  wiik  P^efiMt  by  Oikwl 
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of  their  own  late  chiefs  the  highest  mountain  in  the  world.    But  in  this  view  they 
are,  I  belieye,  in  a  small  minority.* 

I  would  urge  mountain  explorers  to  attempt  in  more  distant  lands  what  the  late 
Messrs.  Adams-Heilly  and  Nishols,  Mr.  Tuckett,  and  Lieut.  Payer  (of  Arctic  fame) 
did  forty  years  ago  with  so  much  success  in  the  Alps,  what  the  Swiss  Alpine  Club 
have  done  lately — take  a  district,  and  working  from  the  trigonometrically  fixed 
points  of  a  surrey,  where  one  exists,  fill  it  in  by  planetabling  with  the  help  of  the 
instruments  for  photographic  and  telephotographic  surveying,  in  the  use  of  which 
Mr.  Reeves,  the  map  curator  to  the  R.G.S.,  is  happy  to  give  instruction.  An 
excellent  piece  of  work  of  this  kind  has  been  done  by  Mr.  Stein  in  Goatral  Asia. 

There  are,  I  know,  some  old-£Ewhioned  persons  in  this  country  who  dispute  the 
lue  of  photography  in  mountain  work.  It  can  only  be  because  they  have  never 
given  it  a  foil  and  fair  trial  with  proper  instruments. 

Lastly,  I  come  to  a  matter  on  which  we  may  hope  before  long  to  have  the 
advantage  of  medical  opinion,  based  for  the  first  time  on  a  large  number  of  cases. 
I  refer  to  the  effects  of  high  altitudes  on  the  human  frame  and  the  extent  of  the 
normal  diminution  in  force  as  men  ascend.  The  advance  to  Lhasa  ought  to  do 
much  to  throw  light  on  this  interesting  subject.  I  trust  the  Indian  Government 
has  taken  care  that  the  subject  shall  be  carefully  investigated  by  experts.  The 
experience  of  most  mountaineers  (including  my  own)  in  the  last  few  years  has 
tended  to  modify  our  previous  belief  that  bodily  weakness  increases  more  or  less 
regularly  with  increasing  altitude.  Mr.  White,  the  Resident  in  Sikhim,  and  my 
party  both  found  on  the  borders  of  Tibet  that  the  feelings  of  fatigue  and  discomfort 
that  manifested  themselves  at  about  14,000  to  16,000  feet  tended  to  diminish 
as  we  climbed  to  20,000  or  21,000  feet.  I  shall  always  regret  that  when  I  was 
travelling  in  1899  on  the  shoulders  of  Kangchenjunga  the  exceptional  snowfall 
altogether  prevented,  me  from  testing  the  point  at  which  any  of  our  ascents 
were  stopped  by  discomforts  due  to  the  atmosphere.  Owing  to  the  nature  of  the 
footing,  soft  snow  lying  on  hard,  it  was  more  difficult  to  walk  uphill  than  on  a 
shingly  beach ;  and  it  was  impossible  for  us  to  discriminate  between  the  causes  of 
exhaustion. 

Here  I  must  bring  this,  I  fear,  desultory  address  to  an  end.  I  might  easily  have 
made  it  more  purely  geographical,  if  it  is  geography  to  furnish  a  mass  of  statistics 
that  are  better  and  more  intelligibly  given  by  a  map.  1  might  have  dwelt  on  my 
own  explorations  in  greater  detail,  or  have  summarized  those  of  my  friends  of  the 
Alpine  Olub.  But  I  have  done  all  this  elsewhere  in  books  or  reviews,  and  I  was 
unwilling  to  inflict  it  for  a  second  time  on  any  of  my  hearers  who  may  have  done 
me  the  honour  to  read  what  I  have  written.  Looking  back,  1  find  I  have  been  able 
to  communicate  very  little  of  value,  yet  I  trust  I  may  have  suggested  to  some  of 
my  audience  what  opportunities  mountains  ofier  for  scientific  observations  to 
mountaineers  better  qualified  in  science  than  the  present  speaker,  and  how  far  wc 
scouts  or  pioneers  are  from  having  exhausted  even  our  Alpine  playground  as  a  field 
for  intelligent  and  systematic  research. 

And  even  if  the  value  to  others  of  his  travels  may  be  doubtful,  the  Alpine 
explorer  is  sure  of  his  reward.  What  has  been  said  of  bookd  is  true  also  of 
mountains — they  are  the  best  of  friends.    Poets  and  geologists  may  proclaim — 


^  See,  for  more  recent  discuasious  of  this  question  in  periolloals,  Proeeedings  oj 
the  Royal  Qeographical  Society,  N.S.,  1885,  viL,  753;  1886,  viii.,  88,  176,  257;  1891, 
xiii.,  108;  Oeographical  Journal,  1903,  xxi.,  294;  1904,  xriii.,  80;  xxiv.,  356;  Alpine 
Journal,  1886,  xii.,  488;   1002-3,  xxi.,  33,  317;   1904,  xxii.,  56;  Petermanru  MUiti- 
lungen,  1888,  xxxiv.,  338  ;  1890,  xxxvl.,  251;  1901,  xlvii.,  40,  289;  1002,  xlviii.,  14. 
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^  Tlie  hilU  ure  Bliadows,  and  they  flow 
From  form  to  form,  aud  uothin^;  staDdF.'* 

But  fur  us  creatures  of  a  day  the  great  mountaias  stand  fast,  the  Juoginui  aod 
Mont  Blanc  do  not  change.  Through  all  the  vicissitudes  of  life  we  find  them  son 
and  sympathetic  companions.  Let  me  conclude  with  two  lines  which  I  ibund 
engraved  on  a  tomb  in  Santa  Croce  at  Florence — 

**  Hue  proporatc,  viri,  salebrosum  soaudite  montem, 
l*ulohra  laboris  erunt  prwmiu,  palma,  quiee.*' 


GEOGRAPHY  AT   THE  BRITISH  ASSOCIATION,  CAMBRIDGE 

MEETING. 

WuiLE  the  Geographical  section  was  not  thrilled  by  stirring  adventure  or 
revolutionary  theory,  the  i>a])ers  were  all  of  considerable  interest ;  but  the  purely 
scientific  side  of  geographical  work  was  less  prominent  than  in  some  reoeat 
meetings.  The  admirable  presidential  address  on  Mountains  and  Mankind  with 
which  Mr.  Fresh  field  opened  the  proceedings  will  be  found  on  the  previous  pages.  Of 
the  papers  about  little  or  unknown  parts  of  the  Earth,  Mr.  Bruce*8  account  of  the 
excellent  work  done  by  the  Scottish  National  Antarctic  Expedition,  and  Major 
Burden's  sympathetic  and  illuminating  description  of  the  Fulani  Emirates  of 
Northern  Nigeria,  were  the  most  important. 

The  papers  may  be  divided  into  those  dealing  with  (a)  England  and  Wales, 
(h)  the  Mediterranean  basin,  (c)  British  lands  beyond  the  seas,  (d)  other  trafel 
lepers,  (e)  glacier  and  high  mountain  areis,  (f)  surveying  and  cartography. 

(a)  England  and  Wales, — Dr.  Mill  showed  the  map  of  England  and  Wales 
with  the  names  of  the  physical  features  which  Mr.  Ghisholm,  Mr.  Mackinder,  and  be 
ultimately  agreed  upon,  and  which  have  been  adopted  by  the  Royal  Geographical 
Society.  This  map  will  be  of  great  service,  more  especially  after  a  few  modifica- 
tions are  made  which  the  inquiry  into  the  usages  of  various  localities  and  the 
detailed  study  of  different  natural  regions  will  undoubtedly  suggest.  Mr.  Whitaker 
pointed  out  one  or  two  of  these  at  the  meeting. 

Mr.  Yuld  Oldham  showed  how  the  conditions  of  tlie  Fen  district  had  been  altered 
by  the  cutting  of  the  old  and  new  Bedford  rivers,  and  the  construction  of  the  great 
Denver  sluice.  This  diverted  the  tide  up  the  new  channel,  whereas  formerly  it 
l«8sed  up  the  Ouse  almost  to  Cambridge,  and  in  the  unregulated  days  was  largely 
responsible  for  the  marshiness  of  the  Fens,  which  have  been  drained  since  this  was 
altered.  The  old  river-course  is  indicited  by  the  county  boundary  between  Cam- 
bridgeshire aod  Norfolk.  Fen  vegetation  in  the  present  draiocd  area,  but  more 
particularly  in  the  few  remaining  undrained  (itches,  wa^  treMed  in  a  pap^r  cleariy 
illustrateil  by  beautiful  slides  by  Mr.  R.  II.  Yapp.  The  Rev.  Alfred  Hunt  identified 
the  site  of  the  battle  of  Brunanburh,  where  Athelstan  conquered  Anlafif  and  Cjh* 
stantiue,  and  secured  the  supremacy  of  Southern  l^ngland,  with  Bomham  in  north 
Lincolnshire,  four  miles  south  o(  Barrow  Haven.  As  earthworks  of  Danish  form 
exist  at  Barrow  Haven,  it  may  have  been  Aulafi^s  landing-place. 

i^b)  Tfte  Mo.iiUrranean  Basin. — Mr.  Guntber^s  (uper,  dealing  with  changes  of 
sea-level,  doe  to  oecillation  of  the  land,  has  already  been  published  in  the  JoMmal 
(August  and  September,  Il*C'3).  He  cited  some  new  evidence  from  Genoa,  which 
was  supplemented  by  Mr.  R.  D.  Oldham,  for  the  south  of  France.  Mr.  J.  ¥• 
Buchanan  instanced  caves  above  sea-level,  near  Monaco,  one  of  which  has  reosDtiy 
been  explored  by  the  liberality  of  the  Prince  of  Monaco,  but  be  tkooght  that  Mr. 
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Gfinther  should  not  reject  absolutely  all  considerations  of  changes  in  volume  of  the 
Mediterranean  waters.  Mr.  D.  G.  Hogarth's  paper  on  Cyrenaica  also  contained 
eiidence  of  changes  in  the  coast-line  since  classical  timef,  and  showed  how  much  a 
keen  obper?er  could  make  of  a  short  visit  of  less  than  a  week  to  a  spot  of  so  great 
historical  significance.  Dr.  Tempest  Anderson  has  recently  continued  his  volcanic 
studies  at  the  Lipari  Islands,  and  he  showed  a  very  beautiful  set  of  lantern  slides, 
which  he  explained.  This  was  one  of  the  special  afternoon  lectures,  which  were  this 
year  substituted  in  this  and  some  other  sections  for  more  technical  papers.  The 
other  was  given  by  Mr.  Silva  White,  on  scenes  and  studies  in  the  Nile  valley,  and 
was  full  of  admirably  expressed  descriptionf ,  both  of  the  valley  itself  and  of  the 
surroundiDg  desert.  The  word  painting  of  the  desert  scenes  vras  especially  vivid 
and  impressed  all  who  heard  it. 

(c)  British  Lands, — ^The  account  of  the  Fulani  Emirates  of  Northern  Nigeria 
by  the  Resident  of  Sokoto,  Major  J.  A.  Burdon,  will  appear  in  full  in  the  Journal. 

Mr.  Lepper's  notes  on  the  Malabar  coast  of  India  dealt  with  all  aspects  of 
the  geography  of  the  30  to  60  miles  wide  coast  strip  between  8®  and  16°  N.  In 
describing  the  physical  features,  the  author  dwelt  especially  on  the  remarkable 
system  of  rivers,  lagoons,  and  canals  which  stretch  throughout  Travancore, 
Cochin,  and  the  Malabar  district  for  about  200  miles.  These  inland  waters  did 
much  to  facilitate  communication  on  a  coast  on  which  marine  navigation  was  prac- 
tically suspended  during  the  south-west  monsoon,  the  breaking  of  which  was  vividly 
described.  The  value  of  the  vegetable  products  was  insisted  on,  and  a  sketch  given 
of  the  puzzling  ethnological  conditions  of  the  country.  The  population  was  described 
as  essentially  Dravidian,  modified  by  Aryan  (Brahman)  settlers,  through  the  pre- 
valence of  the  matriarchal  family  system.  The  style  of  architecture  was  quite 
distinct  from  any  other  style  in  India.  In  conclusion,  the  author  pointed  out  the 
astonishing  progress  which  had  been  made  in  the  Malabar  Coast  States  during  the 
last  fifty  years,  and  insisted  on  the  need  of  firm  but  tactful  and  sympathetic  treat- 
ment of  old  institutions,  of  efficiency,  honesty,  and  continuity  in  administration. 

(d)  Other  Travel  Papers, — Mr.  Arthur  W.  Hill  described  a  journey  round  Lake 
Titicaca  made  during  the  spring  of  1903,  which  is  the  rainy  season  on  the  plateau. 
From  La  Faz,  the  capital  of  Bolivia,  the  route  lay  along  the  southern  shore  of  the 
lake  to  Tiahuanaco,  where  there  exist  some  of  the  finest  and  most  ancient  stone 
monuments  in  South  America;  thence  to  the  Desaguadero,  the  only  stream  flowing 
out  of  the  lake,  and  across  thip,  going  eastward  to  Copacabana.     Here  some  stay 
was  made,  and  the  sacred  island  of  Titicaca,  with  its  Inca  temples  and  palaces,  was 
visited.    The  ancient  terraced  hillsides  were  still  cultivated  with  barley,  potatoes, 
quinoa  {Chenopodium\  ocas  (Oxalis),  and  beans;  wheat  and  maize  could  only  be 
grown  in  sheltered  spots  at  this  elevation.    The  narrow  straits  of  Tiquina  wore 
crossed  and  the  journey  continued  along  the  north-eastern  shore  of  the  lake,  with 
digressions  into  the  eastern  mountains,  and  plants  were  collected  up  to  about 
16,500  feet    The  majority  of  the  plants  showed  a  striking  uniformity  as  regards 
their  vegetative  habit,  they  grow  usually  in  rosettes  or  mounds,  had  long  tap  roots, 
which  enabled  them  to  absorb  water  from  the  warmer  soil  at  a  considerable  distance 
below  the  surface,  and  their  leaves  were  usually  linear  and  often  hairy.    These 
peculiarities  were  induced  by  the  climatic  conditions,  since  the  plants  had  to  endure 
I  burning  sun  during  the  day,  followed  by  frost  at  night,  with  cold,  cutting  winds ; 
there  being  often  a  difference  in  temperature  of  as  much  as  70°  Fahr.  in  a  few 
lours.    The  journey  was  continued  round  the  northern  end  of  the  lake,  where  the 
[ndian  huts  are  built  of  mud  bricks  in  the  shape  of  beehives,  and  was  terminated 
it  the  Peruvian  \yoTt  of  Puno,  whence  runs  the  railway  to  Arequipa  and  Mollendo. 

Mr.  W.  8.  Bruce  had  a  crowded  audience  to  listen  to  his  account  of  the  Scottish 
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Actarctic  Expedition.  The  skilful  way  in  which  the  leader  and  his  captmin  had 
Buccessfolly  carried  out  the  work  planned,  the  decision  not  to  winter  in  the  ioe,aad 
the  absence  of  any  sledge-work  on  the  land  were  no  doubt  largely  reepoDsible  fiv 
the  absence  of  thrilling  tales  of  adventure  which  are  usually  associated  with  polar 
exploration.  An  outline  of  the  course  of  the  expedition  has  already  appetnd  io 
the  Journal,  and  of  course  it  will  be  months  if  not  years  before  the  ooeanognphioalf 
meteorological,  magnetic,  biological,  and  other  data  are  discussed,  and  the  con- 
tribution of  the  exprdition  to  our  knowledge  of  the  Antarctic  r^iona  properij 
estimated. 

(c)  Glacier  and  High  Mountain  Areas, — It  was  fitting,  with  Mr.  Fresbfield  as 
president,  that  particular  attention  should  be  paid  to  geographical  work  done  by 
mountaineers.  Mr.  Maurice  de  Dechy's  communication  on  the  glaciers  of  the 
Caucasus  will  be  published  in  the  Journal. 

Mr.  Charles  Rabot's  account  of  glacier-bursts,  which  have  in  many  cases  greatly 
modified  the  topography  within  a  valley,  will  also  appear  in  the  Journal. 

Mr.  A.  W.  Andrews*  address  on  the  Passes  of  the  Alps  was  drawn  up  from  the 
educational  point  of  view,  as  a  geographical  object-lesson.  He  pnt  together  in  the 
form  of  lantern-slides  a  series  of  physical  and  political  maps  of  the  Alps  and  their 
main  sub-divisions,  river  basins,  railways,  passes,  etc.,  with  beautiful  views  of  typical 
scenery,  which  gave  some  idea  to  those  who  had  not  travelled  of  the  geographical 
conditions  that  prevailed  in  such  a  region.  This  was  only  one  of  a  series  of 
geographical  object-lessons  he  was  preparing. 

(J)  Surveying  and  Cartography, — Major  Close  communicated  an  outline  of 
methods  of  topographical  surveying,  a  subject  on  which  he  will,  we  hope,  develop 
his  views  at  a  future  meeting  of  the  research  department  of  the  Society.  Mr.  C.R. 
Beazley  dealt  with  the  first  true  maps,  and  discussed  the  origin  and  authors  of  the 
portolani  of  the  early  fourteenth  century.  The  Rev.  H.  S.  Cronin  outlined  the  way 
in  which  he  conceived  Ptolemy  constructed  his  map  of  Asia  Minor,  in  a  paper 
which  will  shortly  appear  in  the  Journal, 

Committees, — The  Terrestrial  Wave  Committee  Report,  drawn  up  by  Dr.Yaughan 
Cornish,  gave  a  photograph  and  description  of  a  roll-wave  which  moves  down- 
stream faster  than  the  current — a  form  sometimes  found  in  the  Tees.  The  com- 
mittee asked,  and  was  to  be,  reappointed. 

A  committee  was  appointed  without  a  grant  to  carry  out  an  investigation  into 
the  changes  of  sea-level  in  the  Mediterranean  basin. 

A  committee,  recommended  by  the  Geological  and  Geographical  sections,  was 
appointed  without  a  grant  to  collect  information  alxiut  the  exact  meaning  and 
extension  of  local  terms  applied  to  different  geographical  and  geological  forms. 
Information  should  be  sent  to  the  secretary,  Mr.  Ft-arnsides. 

A  committee,  recommended  by  the  Geographical  and  Z<x)logical  sections  "t** 
appointed  with  a  grant  of  £150  for  the  investigation  of  the  geographical  and  bio- 
logical conditions  of  the  Indian  ocean.  Mr.  J.  Stanley  Gardiner  is  secretary,  and 
proposes  to  conduct  a  new  expeilition  to  those  waters  at  an  early  date. 

Papers  of  Special  Geographical  Interest  in  other  Sections. — Dr.  J.  E.  Marr,  who 
was  one  of  the  editors  of  the  excellent  *  Natural  History  of  Cambridgeshire,'  supplied 
to  meml>ers,  gave  an  address  on  the  geology,  and  Mr.  Whitaker  read  a  paper  on  the 
wells  of  the  countv  in  Section  C.  Mr.  Harmer's  communication  on  the  Great 
Eistem  glacier,  and  Mr.  Spiller's  on  the  erosion  of  the  Suffolk  coast — ^Dunwich  to 
Covehithe — were  other  papers  of  local  geographical  interest.  The  river  capture  of 
the  Don  system  has  been  traced  by  the  Rev.  W.  Lower  Carter,  and  an  abstract  of 
his  pai^er  will  appear  in  the  Journal.  The  interesting  discussion  on  the  nature 
and  origin  of  Earth  movements  in  the  Geological  section  led  to  no  veiy  definite 
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conclnsioDs  on  this  vexed  difiScult  subject  Mr.  J.  A.  Hutton's  paper  on  "  Gotton- 
growing  in  the  Empire  "  was  of  geographical  as  well  as  ecoromic  importance,  for 
the  geographical  aspect  is  of  fundamental  importance  in  the  problem  of  the  extern  ion 
of  the  ootton-producing  area.  Mr.  J.  A.  Barnes  discussed  the  distribution  of  rural 
popnlalion  in  India,  in  Section  F.  The  proposed  barrage  of  the  Thames,  on 
which  Mr.  J.  Casey  spoke  to  the  engineers,  will  probably  have  physical  geographical 
as  well  as  economic  geographical  results,  if  it  is  built.  Sir  Richard  Templets  plan 
for  a  uniform  scientific  record  of  the  languages  of  savages  should  interest  all 
travellers ;  Mr.  Edgar  Thurston's  account  of  the  ethnographic  survey  of  Madras  all 
historical  geographers ;  and  Mr.  Edmond  Demolins'  social  classification  those  who 
study  problems  of  social  geography.  These  were  commuDicated  to  Section  H.  In 
the  Botanical  section  the  stimulus  which  came  in  part  from  the  geographers  towards 
the  study  of  ecological  problems  is  producing  excellent  results,  as  the  papers  by 
Prof.  Tansley,  Dr.  W.  G.  Smith,  and  Messrs.  Lewis  and  Wooihead  show.  This 
section  was  fortunate  enough  to  have  a  paper  by  Prof.  Engler,  of  Berlin,  on  "  Plants 
ci  the  North  Temperate  Zone  in  their  transition  to  the  high  m'^unfains  of  tropical 
Africa." 

The  most  important  communication  outside  the  Geographical  section  which  had 
a  geographical  interest  was  probably  the  address  given  by  Sir  John  Eliot,  as  Presi- 
dent of  the  sub-section  of  Astronomy  and  Gosmical  Physics,  in  which  he  dealt 
with  the  climatology  of  India — an  address  too  full  of  important  points  to  be 
summarized  in  the  present  report. 


A  NEW  MAP  OF  TRANSBAIKALIA. 

By  Prince  P.  KBOPOTKIN. 

Tins  just-published  twenty-fifth  part  of  the  '  Geological  and  Mining  Explorations 
along  the  Line  of  the  Siberian  Railway'  (St  Petersburg,  1904,  4to,  pp.  46), 
which  is  edited  by  the  Russian  Geological  Committee,  contains  a  new  map  of 
Southern  Transbaikalia,  in  two  and  a  half  sheets,  on  the  scale  of  1 :  840,000,  %.e. 
13^  miles  to  the  inch.  The  map  has  been  made,  under  the  supervision  of  Prof. 
Y.  A.  Obruchefif  and  his  assistants,  A.  P.  Gerasimofif  and  Prince  Hedroitz,  by  Y.  M. 
BarannikofiT;  the  General  StafiT  of  Eastern  Siberia  and  the  Mining  Admiuisto^tion, 
as  also  the  head  of  the  Baikal  Hydrographical  Survey,  graciously  supplying  all  the 
surveys  and  cartographic  materials  which  they  had  in  their  possessioo.  An  explana- 
tory text,  containing  the  list  of  all  the  spots  for  which  there  were  astronomical 
observations  of  latitudes  and  longitudes,  as  also  a  map  showing  the  charaotor  of 
the  difierent  surveys  which  were  available  for  the  different  portions  of  the  region, 
are  given  by  A.  P.  Gerasimoff  with  his  text 

A  mere  glacce  at  the  map  shows  how  much  it  is  in  advance  of  all  previous 
work  of  the  kind.  The  material  has  been  most  conscientiously  and  ably  utilized, 
and  for  most  of  the  region  the  river-network  may  bs  taken  as  quite  reliable.  There 
are,  of  course,  large  spaces,  even  in  Southern  Transbaikalia,  which  remain  still 
imperfectly  mapped,  and  are  very  poorly  known  as  regards  their  orography ;  but 
immense  progress  is  already  realized  by  this  new  map. 

Great  attention  has  also  been  paid  to  the  orography  of  the  region.  ''  As  regards 
the  situation  and  the  directions  of  the  mountain  ranges,"  M.  Gerasimoff  writes, 
^tbe  present  map  widely  differs  from  the  maps  which  are  now  in  circulation, 
because  under  the  name  of  ranges  we  did  not  understand  disorderly  running  wa^er- 
parting4  traced  between  the  rivers,  but  such   upheavals  as  are  in  strict  causal 
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de  leudence  upon  the  general  geolopcal  structure  of  the  country  and  the 
of  the  tectonic  linee,  which  are  very  often  decisive  in  the  determination  of  tiifl 
present  forms  of  the  relief  of  Transbaikalia.  In  most  cases  those  water-pertingi 
which,  owing  to  their  relative  or  their  absolute  altitudes  or  to  some  other  cbar- 
racteristic  features,  have  received  separate  names  from  the  local  populaUmii  ire 
nothing  but  portions,  or  even  spurs  of  the  tectonic  ranges.  Consequently,  it  wai 
necessary  to  trace  a  number  of  ranges  which  do  not  exist  on  previoaa  maps.  To 
such  orographic  units  new  names  were  given  (Cberski*s,  Erman*8,  Argent 
range,  etc.),  or  local  names  were  extended  to  them  (Zaganaki,  TaaguidabiDi 
Borshovochnyi,  etc.). 

"If  we  consider  the  directions  of  the  ranges  of  mountuns,  the  now-pnbliahfld 
map  will  here  also,  in  some  of  its  portions,  stand  in  distinct  contradiction  with 
existing  representations.  To  give  one  iDStance,  and  not  to  encumber  this  sket^ 
with  too  many  such  instances,  I  shall  only  point  to  the  Tablonovoi  Khrebet,  which 
is  usually  repreaented  as  a  water-parting  between  the  tributaries  of  the  Arotie 
and  the  Pacific  ocean,  and  cocscquently  is  traced  along  the  water-parting  between 
the  Ingoda  and  the  Chikoi,  the  Ingoda  and  the  Khilok,  the  Chita  and  the  Konda ;  and 
between  the  basins  of  the  Ingcda  and  Shilka  on  the  one  side,  and  that  of  the  Lena 
on  the  other,  although  the  tectonic  lines  which  have  determined  its  differentia- 
tion have  quite  another  direction,  and  only  for  a  short  distance  coincide  with 
the  Yablonovoi  range  of  the  old  maps.  What  we  call  the  Yablonovoi  range  is  the 
water-parting  between  the  Chikoi  and  the  Khilok  (the  Malkhanaki  range),  the 
Khilok  and  the  Ingoda,  the  Chita  and  the  Konda,  the  Karenga  and  the  Yitim ; 
it  runs  further  on  in  a  north-eastern  direction  into  still  unexplored  regionf. 
Another  instance  is  the  Adun-chalon,  which  is  usually  drawn  as  a  long  raoge 
running  east-north-east;  in  reality  it  is  a  quite  small  massif,  surrounded  on  all 
sides  by  wide  lowlands  **  [high  plains  ? — that  is,  plains  of  about  2000  feet  ia 
altitude— P.  K.]. 

These  few  lines  already  give  an  idea  of  the  importance  of  the  new  map.  I  will 
only  permit  myself  one  remark.  I  am  delighted,  of  course,  to  see  that  the  ideas 
which  I  expressed  thirty  years  ago  concerning  the  Yablonovoi  range  being  con- 
tinued in  a  due  north-eastern  direction,  from  the  spot  where  it  is  crossed  by  the 
high-road  to  Chita,  and  not  going  to  join  the  imaginary  Stanovoi  range,*  are  con- 
firmed now  by  such  high  authorities  as  (Jerasimoff  and  Obrucheff,  of  whom  the 
latter  has  not  only  perfectly  well  studied  all  the  previous  explorations  of  Trans- 
baikalia, but  has  also  personally  visited  that  portion  of  the  Yitim  and  the  Karenga. 
But  I  may  be  permitted  to  ask  whether  the  map  is  right  in  coneidering  the 
Malkhanski  range,  between  the  Khilok  and  the  Chikoi,  as  a  continuation  of  the 
Yablonovoi  ?  This  last,  between  the  upper  Khilok  and  the  Ingoda,  where  we 
know  it  best,  represents  quite  distinctly  the  south-eastern  border-range  of  the 
upper  terrace  of  the  plateau.  Now,  my  idea  was,  and  is  still  even  more  than  before, 
that  a  border-range  having  the  same  orographic  character  is  continued  sonth-west- 
wards,  through  the  Sokhondo,  between  the  si>urces  of  the  Menzia,  right-bank 
tributary  of  the  Chikoi,  and  the  Balja,  left-bank  affluent  of  the  Onon  (cf.  altitudes 
of  Fuss),  to  the  Kentei  and  the  Burulyn-daba,  to  the  south-east  of  Urga,  where  we 
again  find  an  escarpment,  quite  homological  with  the  one  which  we  cross  on 
approaching  the  town  of  Chita  from  the  west.    If  this  supposition  be  correct,  then 


♦  See  The  Onigraphy  of  Asia,  in  (7togni/i*i«i7  Journal  February,  1904,  pp.  197- 
190,  and  with  more  detail  in  '  Orographic  do  la  Silvrio,  precedee  d'une  iiitiodnotioa  e* 
d'an  apei^Q  sor  ron>graphie  de  TAsie,'  pablislied  by  the  Gei^cnraphical  Institute  of 
Bmswla,  1904.  pp.  77-80. 
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ill  the  upper  coarse  of  the  Chikoi,  from  its  sources  to  its  bend  at  the  mquth  of 
the  Jerghei,  must  lie  on  the  upper  terrace  of  the  plateau,  and  therefore  must  he  1000 
feet  higher  than  the  tributaries  of  the  Odod,  such  as  the  Eyra  river  at  the  Eyrioskl 
post,  or  the  Eirkun  riyer  at  Eirkuoski.  On  the  contrary,  if  this  supposition  be 
incorrect,  then  there  must  be  no  general  differenoe  between  the  altitudes  of  the 
region  situated  between  the  sources  of  the  Ehilok  and  its  middle  course  (the  upper 
terrace,  in  my  view)  and  the  valley  of  the  upper  Onon,  which,  by  my  supposition, 
flows  on  the  hwter  terrace  of  the  plateau.  Further  exploration  of  this  region  will 
therefore  be  most  welcome,  bat  we  can  already  say  that  what  we  know  about  it 
from  the  altitudes  of  Fuss  seems  rather  clearly  to  support  the  just-expressed  view.* 

The  observations  of  Fuss  reveal  the  existence  of  an  escarpment,  homological, 
on  the  one  side,  with  the  Eentei  escarpment,  and  on  the  other  with  the  Yablonovoi 
escarpment  which  faces  the  town  of  Chita.  Is  this  merely  an  accidental  homology, 
which  surely  must  be  shown  on  a  map,  but  has  no  geological  reason ;  or  have  we 
not  here  one  more  instance  of  the  fact  indicated  by  Gerasimoff  in  the  above 
quotation — namely,  that  the  orography  of  Transbaikalia  is  closely  connected  with 
the  tectonic  features  ? 

Another  remark  which  I  will  venture  to  make  concerns  the  lower  course  of 
both  the  Argun  and  the  Shilka.  This  part  of  the  map  is  not  yet  finished,  and 
the  corresponding  half-sheet  seems  to  be  but  a  temporary  sketch  ;  but  we  see  on  it, 
in  long.  122°  E.,  the  inscription,  placed  in  a  direction  from  north-west  to  south-east, 
''Great  Khingan  Range/*  It  is  for  the  first  time  that  the  Great  Ehingan  is  placed 
in  this  position  and  in  this  portion  of  the  territory,  and  no  doubt  the  compilers  of 
the  map  must  have  had  some  reasons  for  giving  this  quite  new  position  to  the 
great  range.  That  there  may  be  a  range  running  north-west  to  south-east,  and 
crossing  the  Argun  and  the  Shilka,  we  certainly  shall  have  no  reason  to  question, 
if  the  geologists  who  have  explored  Transbaikalia  do  come  to  such  a  conclusion  ; 
but  that  this  range  should  be  a  continuation  of  the  Great  Khingan,  i.e,  of  the 
border  range  of  the  lower  terrace  of  the  plateau,  which  we  know  perfectly  well  from 
Kalgan  to  the  sources  of  the  Gan,  where  I  crossed  it  in  18C4,  seems  now  to 
be  extremely  doubtful,  not  to  say  quite  impossible.  In  order  to  admit  that  the 
eastern  border-range  of  the  upper  terrace  of  the  plateau  makes  this  bend,  we 
should  require  to  find  to  the  north-east  of  this  new  Khingan  the  lower  Manchurian 
terrace  of  the  plateau,  while  we  know  perfectly  well  from  Usoltseff  and  Orlofif  that 
on  the  Oldoi  we  have  a  continuation  of  the  upper  terrace  of  the  plateau^  i,e.  marshy 
plains  over  3C00  feet  high.  At  any  rate,  in  order  to  give  such  a  new  position  to 
the  Great  Ehingan,  we  ought  to  have  at  least  some  surveys  between  the  upper 


^  This  is  how  I  summed  up  the  observations  of  Fuss  :  '*Tho  series  of  altitadea 
determined  by  Fuss  gives  a  very  neat  idea  of  this  escarpment.  Leaving  aside  the 
observations  made  at  the  bottom  of  the  valley  of  the  Chikoi,  which  is  pretty  deeply 
■onk  in  the  plateau,  after  having  run  a  long  course  over  its  surface,  we  see  that  at  the 
sooioes  of  the  Katantsa  the  plateau  reaches  altitudes  of  2900  feet ;  farther  on,  the 
road,  which  goes  eastwards,  attains  the  altitude  of  3500  feet,  as  it  follows  the  Menzia; 
then  it  reaches  the  height  of  the  pass  across  the  Yablonovoi,  and  descends  into  a 
longitudinal  valley ;  further  on  it  crosses  a  range  of  mountains  which  runs  parallel  to 
the  above  escarpment,  and  roaches  a  height  of  4500  feet — similarly  to  the  range  which 
runs  on  the  left  bank  of  the  Chita  and  the  right  bank  of  the  Ingoda  [Gerasimoff  has 
named  it  the  Cherski  range];  and,  finally,  the  road  issues  on  the  lower,  steppe- 
terrace  of  the  plateau,  where  altitudes  of  .3000  feet  arc  met  no  more  on  its  surface,  but 
where  we  find  a  steppe  of  from  2000  to  2500  feet  of  average  altitude  "  ("  General 
Sketch  of  the  Orography  of  Eastern  Siberia/*  in  Zapiski  (Memoirs)  of  Russian  Gcogr. 
8oc.,  1875,  vol.  V.  p.  48;  *  Orographic  de  la  Sib^rie,'  Brussels,  1904,  p.  79). 
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GkD,  where  I  croFsed  it  (tbe  most  northern  place  where  the  (he&t  Kbingsn  has 
hitherto  heen  crrsped),  and  the  place  where  we  find  the  Great  Khii^an  now 
on  the  map  of  Tranabaikalia.  Have  such  surveys  heen  made  ?  Or,  is  this  limplj 
a  new  local  name  which  lately  began  to  be  given  to  these  mountains  (It  did 
not  exist  in  1865,  when  I  crossed  this  region),  just  as  since  the  last  Boxer  war 
the  name  of  *^  Litlle  Khingan ''  has  heen  given  to  the  mountains  which  wen 
formerly  known  as  the  nkhuri-alin?  As  this  part  of  GerasimofiTs  map  of  Tiasi- 
baikalia  is  only  provisional  (the  mountains  are  not  yet  traced  on  it,  and  the 
above  inscription  stands  on  a  white  space),  we  are  sure  that  MM,  Ghensimoff 
and  ObruchefT  will  take  these  remarks  of  a  fellow-worker  in  good  part,  and  perhapi^ 
by  insisting  upon  the  necessity  of  sending  an  expedition  to  the  northern  parts  of 
the  Great  Khingan,  will  settle  at  last  the  ejact  position  of  this  extremely  im* 
portant  landmark. 


THE  ANNUAL  RAINFALL  OF  THE  BRITISH  ISLES.* 

Dr.  Mill  has  made  another  valuable  contribution  to  the  geography  of  the  Britiah 
Isles  in  this  new  paper.  The  rain&ll  of  our  islands  has  been  discussed  by  Dr. 
Buchan  and  the  late  Mr.  Symons  among  otherp,  and  recently  Dr.  Buchan  prepared 
new  maps  for  the  months  and  the  year  based  on  twenty-five  years'  means,  which 
were  published  in  Bartholomew's  '  Atlas  of  Meteorology.'  Dr.  Mill's  data  are  not 
merely  for  a  longer  period,  but  they  are  discussed  and  mapped  in  much  greater 
detail  than  has  been  done  in  previous  papers  on  our  rainfall. 

D^  Mill  takes  up,  first  of  all,  the  question  of  the  length  of  time  rain£dl  obaervi- 
tions  must  have  been  taken  before  means  of  sufficient  stability  are  obtained  to 
make  the  tables  and  the  maps  based  on  them  thoroughly  satisfactory  represeata- 
tions  of  this  element  of  climate.  Dr.  Hann  has  recently  shown  for  Fiadua,  Klsgfft* 
furt,  and  Milan  that  a  thirty  years*  mean  differs  only  about  2*6  per  cent,  from  one 
three  to  six  times  as  long,  and  a  forty  years'  mean  still  varies  2*3  per  cent,  but  t 
twenty  years'  mean  diffeis  5*2  per  cent,  from  the  longer  one.  Dr.  Mill  finds  that,  for 
five  British  stations,  the  successive  means  for  the  thirty  years  banning  18d0| 
1840, 1850,  I860,  and  1870  are  98*6,  98*4, 100*3, 1031,  and  101*3  per  cent,  of  the 
70  years'  mean.  Hence  the  thirty  years'  mean  1870-99  may  be  taken  to  give  a  very 
close  approximation  to  the  true  mean,  and  this  he  adopts  as  the  basis  of  his  work. 

It  is  unnecessary  to  detail  the  checks  applied  to  the  returns  to  ensure  their 
accuracy ;  suffice  it  to  aay  that  Dr.  Mill  has  presented  in  tabular  and  cartographic 
form  the  most  reliable  and  complete  account  of  the  rainfall  of  the  British  Isles  yet 
published.  The  maps,  as  is  proper  in  such  a  work  as  this,  show  only  such  results 
as  can  be  deduced  from  the  figures  themselves,  and  it  lies  with  the  geographer, 
should  he  require  it,  to  construct  a  map  which  will  take  into  account  the  Tariatieni 
introduced  by  configuration  and  exposure.  As  it  is,  Dr.  MUl's  maps  can  be  inter- 
preted largely  by  configuration  and  wind  maps  without  any  question  of  personal 
bias  entering  into  the  estimation  of  the  significance  of  configuration  or  idr-move- 
ments  on  the  distribution  of  rainfall  as  shown  on  the  map.  His  map  of  annual  rain- 
fall agrees  in  the  main  with  those  already  published.  It  is  unnecessary  to  recapitu- 
late the  main  characteristics  of  these  maps.  In  many  details,  however,  the  new 
map  reveals  interesting  features  not  previously  shown.    Among  them  may  be  dtei 


♦  **0n  tlio  Distribntion  of  Moan  nnd  Extreme  Annual  Rainfall  over  the  Britiib 
lales,"  by  Hn^h  R<;»l)ert  ^fill,  d.sc,  I.L.D.,  with  an  alwfmct  of  the  disoiwsioo  upon 
the  paper.    Mimuin  of  Proc.  </  Jmt.  of  C.E.,  eh.  pp.  3-88. 
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the  areas  of  greater  precipitation  oyer  tbe  Weald,  the  Downp,  and  tbe  East  Anglian 
Heights,  which  have  never  been  so  clearly  brought  out  before.  We  need  more  rain- 
gauges  close  together  wbere  the  eleyation  rapidly  alters,  and  new  and  interesting 
results  might  be  expected  even  from  the  districts  just  mentioned.  In  the 
Highlands  of  Sotland  and  ia  parts  of  Ireland  there  is  a  deplorable  absence  of 
rainfall  observatioDs,  where  it  is  most  necessary  to  have  many,  not  merely  for 
scientific  interest,  but  for  their  practical  yalue  in  view  of  the  rapidly  extending  use 
of  water-power  as  a  generator  of  electricity.* 

Dr.  Mill  points  out  that  the  existing  figures  do  not  permit  the  calculation  of  any 
generally  applicable  formula  for  the  relation  between  the  amount  of  rainfiill  and 
height. 

The  following  table  summarizes  the  results  of  Dr.  Mill's  calcalations  as  to  the 
areas  of  difierent  amounts  of  rainfall,  and  the  average  rain&ll  and  volume  for  the 
different  parts  of  the  British  Isles  :— 

Area  in  Square  Miles  and  Percxmtaob  of  Total  Area  in  Rainfall  Zones. 

Average  of  Tears  1870-99. 


Under  25  Inches. 
Area.         ^ 

26  to  30  Inches. 

30  to  40  inches. 
Area.         io 

40  to  60  inches. 

Over  60  Incl.es. 

Area.         ^ 

18,552    371 

128       1-7 

2368      8-6 

704       1-9 

64    28-5 

21,816  ;  18-5 

Area. 

11-2 
52-7 
36-5 
533 
250 

31-4 

Area. 

Ife 

England 

Wales   

Scotland 

Ireland 

Isle  of  Man  ... 

9776     19-5 

0       0-0 

224      0-8 

0      0-0 

0      00 

10,000      8-5 

15,333    30-7 
1856    25-2 
9866    36-0 

13,100    401 
104    46-5 

5624 

8888 

10,005 

17,408 

56 

768 

1504 

4960 

1482 

0 

8714  .. 

i 
1 

1-4 

20-4 

181 

4-6 

0-0 

Total     ... 

40,249    343 

86,981 

7-4 

A  valuable  part  of  the  paper  is  the  discussion  of  the  year  of  maximum  and 
minimum  precipitation,  and  the  amount  and  tbe  Iproportion  of  each  to  the  mean. 
1872  was  tbe  wettest  year  in  the  British  Isles,  and,  as  Mr.  Tripp  has  pointed  out, 
one  of  the  wettest  years  on  record  for  most  parts  of  the  world.  1887  was  the 
driest.  **  Perhaps  1852  was  as  wet  as  1872,  and  1864  may  have  been  as  dry  as 
1887 ;  but  with  these  possible  exceptions,  nc  other  year  approached  either  as  an 
extreme.**  The  table  on  p.  468  shows  the  values  for  the  average  and  extreme 
years. 

The  maximum  and  minimum  rainfalls,  however,  are  not  synchronous  for  all 
parts  of  the  British  Isles,  and  it  is  not  surprising  to  find  that  there  is  a  marked 
climatic  contrast  between  the  west  and  east  of  Scotland,  and,  as  Dr.  Bachan  has 
shown,  tbe  maximum  on  the  one  side  may  coincide  with  the  minimum  on  the 
other.  Mr.  Archibald  pointed  out  that  eight  places  in  the  east  of  England  had 
their  minimum  year  1874,  and  ten  in  1898 ;  while  for  six  places  in  north-west 


♦  Of  course  such  olieorvations  should  bo  carried  out  by  Government  aid,  and  it  is 
nooessary  to  point  out  that  a  systematic  study  of  this  country's  resources  is  one  of  the 
most  pressing  problems  for  our  statesmen  to  consider.  The  ridiculous  pittance  at 
present  available  for  metoorolop^ical  purposes  is  only  one  of  the  many  advertisements  of 
our  existing  inefficiency.  It  is  reported  the  Government  even  means  to  permit  the 
clofling  of  the  only  permanent  observing  station  we  possess  in  the  upper  air.  instead  of 
immediately  setting  up  another  in  Kerry,  as  they  should  do  I 
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Scotland  1874,  and  for  foar  places  1898,  was  a  maximum  year.  Dr.  Mill  poioU  o«i 
tbat  tho  extraordinary  relative  dryness  of  the  east  of  England  is  greatly  intmi- 
fied  in  wet  yoarp.  The  maps  show  that  the  same  influences  of  configuraUoii  aid 
prevailing  winds  are  at  work  in  the  wettest  and  driest  years  as  well  as  in  the 
average,  and  they  also  ehow  '^how  prominent  geographical  influences  really  H^ 
and  how  important  it  is  to  be  able  to  understand  fully  the  relationship  betwen 
rainfall  and  configuration."  These  apparent  anomalies  of  wet  east  with  relatlfeiy 
dry  west  are  to  be  explained  by  relative  increase  of  rain-bearing  easterly  winds. 

Maximum  and  Minimum  Rainfall. 


Quantities  to  nearest  luUMnch. 

Ratios. 

Average 

1 

Max. 

1872. 

Min. 

1J*87. 

1 
Average 

Max. 

isra. 

1 

Min. 

IMf. 

England 

Wales 

Scotland 
Ireland 

315 
4l»-5 
47-0 
425 

39-5 

460 
72-5 
6I»() 
50-5 

5(»-5 

450 
740 
025 
52(» 

530 

220 
37-0 
31-0 
29-5 

28-0 

23-5 
3G-5 
39-5 
320 

30-5 

100 
KM) 
100 
100 

1(K) 

146 
147 
147 
133 

143 
149 
133 
124 

70 
75 
72 
69 

74 
74 
84 
76 

British  Isles 

143 

134 

1 

71 

77 

We  trust  Dr.  Mill  will  continue  his  investigations,  and  give  us  seasonal  tablsi 
and  maps,  which  will  attempt  to  show  the  climatic  as  well  as  tho  astronomiesl 
seasonal  changes,  and  will  be  applicable  to  the  study  of  the  climatology  of  wheat 
and  other  crops. 

A.  J.  H. 


REVIEWS. 
EUROPE. 

Tub  F.>:nr>K8. 

*  Dotany  ofthc  Fsruos  based  apon  Danish  InTestigntions.*  Copenhagen :  det  Nordiskc 
Forhig :  and  lA>ndon  :  John  Wheldtm  A  Co.  Large  8to.  Tart  i.  (I901X  pp.  1-838; 
part  ii.  (IDOSX  pp.  :'^'%)  681.     Map,     Plait*  and  Figures. 

After  some  introductory  remarks  by  Warming  on  the  history  of  botanical 
investigations  in  the  Faroes,  the  various  conditions — geographical,  topographical, 
get>logica],  meteon«logical,  and  industrial — are  reviewed  by  Ostmfeldt  in  the  first 
volume. 

The  FiprMee  are  a  small  group  of  eighteen  islands,  with  a  population  numbering 
15,000  i«ople,  of  whom  moat  are  descendants  of  Norsemen,  hut  a  few  are  of  Irish 
descent.  Grass  is  grown  for  the  horses,  cattle,  and  sheep ;  com  and  potatoes  for 
human  consumption.    The  inhabitants  also  go  in  for  fishing  and  whaling. 

The  rocky  island  scenery  is  characterized  by  precipitous  and  terraced  iaoes, 
which  harbour  but  few  plant5.  The  lower  districts  are  less  sloping,  and  the  locky 
ihhris  found  hef«  is  covered  by  grass.  The  various  islands  are  separated  by 
siHinds,  which  are  submerged  long  valleys,  ^nd  thev  are  characteriied  by  inegnlar 
outlines,  owing  to  the  fjords^  which  represent  submerptd  cirque  valleys.  Many 
small  streams  and  lakes  are  met  with. 

Tha  rocks  bikMig  to  the  Tstiary  formalions,  and  are  of  igneooa  origin.    BmsH 
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with  layers  of  tuff  intercalated  alone  oooon  in  large  quantities.  Goal  ia  footad, 
and  also  mined.    The  action  of  the  Ice  age  caii  be  clearly  made  out. 

The  climate  is  what  we  would  expect  te  find  in  an  archipelago.  The  winter  is 
mild,  the  sammer  cold ;  there  is  a  heavy  annual  rainfiEdl ;  storms  and  fogs  are  of 
frequent  occurrence. 

Of  the  Phanerogams  and  Yasoalar  Cryptogams  no  representetives  have  been 
found  to  be  endemic  in  the  Faaroes,  having  «11  been  recorded  from  the  neighbour- 
ing countries,  seven  species  only  not  occurring  in  Great  Britain.  Although  trees 
are  absent,  the  flora  is  of  a  type  characteristic  of  a  woody  district  in  temperate 
Europe,  being  modt  like  that  met  with  in  Northern  Great  Britain.  Ostenfeldt 
proves  at  some  length  the  post-Glacial  age  of  the  flora.  The  plants  migrated 
aoroas  a  post-Gladal  belt  of  land,  and  were  not  brought  to  the  island  by  birds, 
wind,  or  man. 

The  remaining  portion  of  the  first  volume  is  devoted  to  lists  of  plants  recorded 
from  the  Fccroes.  These  are  continued  in  the  second  volume,  which  in  its  turn 
is  concluded  by  a  detailed  account  of  the  history  of  the  flora  of  the  Fseroes.  The 
third  volume  will  contain  a  description  of  the  vegetetion  of  the  island  as  an 
organic  whole.  0.  Y.  D. 

ASIA. 

UlSTOBY   OF   ArABIAK   ExpLOBATIOK. 

The  Penetration  of  Arabia:  A  Record  of  the  Development  of  Westom  Knowledge 
concerning  the  Arabian  Peninsula.'  By  David  G.  Hogarth.  Lawrence  &  Bullen. 
1904.    Pp.  xvi. +  360.    Illiutratuma  and  Maps. 

This  second  volume  of  the  **  Story  of  Exploration  "  fully  maintains  the  promise 
held  out  by  Sir  Harry  Johnston's  '  Nile  Quest,'  with  which  the  series  was  opened. 
Although  not  himself  an  Arabian  traveller,  the  established  reputetion  of  the  author 
for  sound  scholarship,  and  especially  for  an  extensive  knowledge  of  the  history, 
geography,  and  archaeology  of  the  Near  Eastern  lands  generally,  was  sufficient 
guarantee  that  he  would  give  us  a  valuable  book  on  the  progress  of  geographical 
re&earch  in  the  Arabian  peninsula.  A  critical  study  of  the  rich  though  not  very 
accessible  literature  of  the  subject  has  enabled  him  to  present  a  clear  and  nearly 
complete  picture  of  exploration  in  this  at  once  attractive  and  repellent  region  from 
early  times  down  to  the  present  day. 

For  convenience  of  treatment,  the  subject-matter  is  disposed  in  two  main 
divisions,  the  first  dealing  with  '*  The  Pioneers,*'  the  second  with  their  **  Successors," 
the  whole  concluding  with  a  lucid  and  very  welcome  summary  of  the  salient 
physical  features  of  the  land.  In  the  introductory  chapter,  **  Before  Exploration," 
there  is  also  a  good  deal  of  geographical  detail,  and  here  occurs  the  statement  that, 
**  despite  Ptolemy,  Arabia  has  not,  and  probably  never  had,  a  true  river  in  all  ite 
immense  area."  This,  no  doubt,  is  practically  true  for  the  historic  period  which, 
in  the  light  of  the  recently  discovered  Himyaritic  inscriptions,  must  now  be  set 
back  to  at  least  the  third  millennium  b.c.  But  it  is  difficult  to  believe  that  in  more 
remote  times  the  Wady  er-Rumma  and  the  other  now  nearly  dried-up  arteries 
were  not  great  perennial  watercourses  like  the  corresponding  Igharghar,  Masarawa, 
and  many  others  in  the  Sahara. 

But,  if  here  criticized,  Ptolemy  is  elsewhere  amply  vindicated  from  the  aspersions 
of  Bunbury,  who  charged  him  with  filling  empty  spaces  with  fictitious  names 
**  assigned  with  a  vain  parade  of  science  to  imaginary  situations."  Many  of  these 
namea  have  since  been  identified,  and  Thaim,  the  Tema  of  Job,  is  now  known 
from  Assyrian  documents  to  have  had  a  very  real  existence  in  Minroan  times 
(A.  Jeremias, '  Das  Alte  Testament '  (1904),  p.  232). 
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Conspicuous  amongst  the  later  '*  Pioneers "  is  the  name  of  Car»ten  Nftsbuhr, 
whose  signal  services,  both  as  an  explorer  and  archse^logist,  receive  the  faUeifc 
recognition.  As  is  here  pointed  out,  the  primacy  always  conceded  to  the  Dadik 
traveller  is  not  due  to  his  priority  in  time,  for  he  was  preceded  by  others  (Yarthemai 
Hamilton,  Barbier) ;  nor  to  the  extent  of  his  surveys,  which  were  confined  to  a 
very  narrow  comer  of  the  peninsula;  but  entirely  *'  to  the  priority  of  his  merit.* 
So  accurate  are  his  descriptions,  that  Play  fair  is  quoted  as  stating  th«t^  afkr  a 
lapoe  of  over  a  century,  **  we  have  never  since  been  given  a  clearer  or  moce 
interesting  and  valuable  account  of  Yemen.**  This  term  Yemen  is  usoallj  taken 
as  synonymous  with  Pliny's  Arabia  Fdixy  which  is  wrongly  restricted  to  aoutii- 
west  Arabia.  "  Felix  was  really  applied  by  the  ancients  to  the  whole  of  ftks 
peninsula.  Fetrcea  was  only  the  district  of  Petra,  and  Deserta  the  North  Hamad 
or  'Syrian  Desert***  (p.  41).  It  is,  however,  to  be  noted  that  if,  instead  of 
yemen  =  south,  we  are  to  read  yatnan  =  happy,  this  expression  would  then  tappeu 
to  Ik)  equivalent  to  Arabia  Ftlix  in  its  more  restricted  sense,  and  the  general 
aspect  of  the  country  certainly  lends  colour  to  this  now  current  use  of  the  term. 

In  the  pioneer  section  the  scene  shifts  from  Yemen  to  the  northern  territory  of 
Uejaz  and  Nejd,  then  to  the  south-west  and  south,  and  so. back  to  the  **  unknown 
north.**  Here  the  reader  will  be  able  to  follow  the  steady  progress  of  the  fint 
rough  surveys  of  the  greater  part  of  the  interior  and  coast  lands  in  company  with 
such  skilful  guides  as  the  erudite  Burckhardt,  the  keen-eyed  Seetzen,  the  accurate 
Wellsted  and  Wallin,  and  the  ubiquitous  Burton.  All  receive  ample  justice  at  the 
hands  of  our  most  conscientious  author,  who  carefully  traces  their  often  intricate 
itineraries  with  unwearied  patience.  The  monotony  of  this  necessary  work  is  con- 
tinuously relieved  by  graphic  accounts  of  Wahhabis  and  Shommars,  of  desert  lilie^ 
and  of  renegades  and  adventures,  such  as  Keith,  the  Scot,  governor  of  the  Holy 
City  of  Medina  in  1815,  Atkins  the  Englishman,  and  the  Italian  Finati,  both 
careering  up  and  down  the  peninsula  during  the  Egyptian  campaigns. 

The  refit  of  the  volume,  about  one-half,  is  given  up  to  the  '*  Successors  "  of  the 
pioncera,  *'the  second  generation  of  Arabian  explorers,"  whose  operations  b^gin 
with  the  middle  of  the  nineteenth  century,  and  are  still  far  from  concluded. 

Here  the  regions  revisited  and  more  fully  explored  are  the  western,  sontheni, 
and  eastern  borderland,  the  central  north,  the  centre,  and  the  central  south,  all  in 
the  order  named.  Amongst  the  names  which  now  begin  to  crowd  the  author** 
pages,  the  more  prominent  are  J.  Ha]evy,  Glaser,  Beot,  Manzoni^  Palgrave.  Pelly, 
liubcr.  Eutiiig.  and  the  never-to-be-forgotten  C.  M.  Djughty.  All  receive  due 
rcccgoition  with  the  rather  important  exception  of  the  late  Theodore  Bent,  whose 
fruitful  researches  amid  the  extensive  ruins  that  I  have  been  able  to  identify  as 
those  of  the  Biblical  Ophir  have  been  strangely  overlooked. 

The  publishers  deserve  all  prii£«  for  the  way  they  have  turned  out  this  hand- 
some volume,  with  its  stout  i^iper,  bold  type,  copious  index,  plans,  maps,  ancient 
and  m<.Kiern.  and  excellently  repn.>iuced  portraits  of  Xiebuhr,  Burton,  Soetxen, 
Bua^khardt,  Ualevy,  Palgrave,  Doughty,  and  £ome  other  Aralnan  worthies. 

A.  H.  Kkane. 

AFRICA. 

Ma  JOB  GIl;BO^•s  ox  his  African  Joubxeys. 

'  Africa  fiv>m  South  to  North  thn>agh  MaroU$elani.'    Ity  Md^jor  A.  Sl  H.  Gibbuoi. 
2  vols.     Loudon  mod  New  York :  John  Lane.     l£>Oi. 

For  the  ext<'nt  oi  his  routes  through  un&L.  wu  or  im|«riectiy  known  African 
countrieis  Major  uibbi^ns  suiiids  well  in  the  Irout  raLk  \^i  ivoent  traveUeni  in  that 
continent.    W'hiic  from  some  |vlnu^  of  view  iu:i  journey  of  lS;j6-ldOO  mij  ^ 
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Qonudered  as  among  the  last  of  the  great  pioneer  journeys,  it  belongs  also  to  the 
new  order  of  things  in  regard  to  the  detailed  character  of  the  work  accomplished 
in  its  special  field  of  activity — the  Siambezi  basin.  The  full  narrative  of  the  events 
of  the  expedition,  which  has  now  appeared  after  an  interval  of  some  five  years  since 
its  author's  return,  could  not  fail  therefore  to  supply  material  of  the  first  importance 
to  the  student  of  African  geography  and  ethnology,  and  this  expectation  is  in  no 
wij  disappointed  on  a  closer  examination  of  the  volumes. 

The  general  outline  of  Major  Gibbons's  work  is  well-known  to  readers  of  the 
Jimmcil  through  the  paper  read  before  the  Society  after  his  return  from  Africa,  and 
it  is  needless  to  enlarge  upon  it  here.  The  subject-matter  of  the  book  may  be 
divided  into  three  main  sections,  the  first  dealing  with  the  examination  of  the 
noddle  and  lower  course  of  the  Zambezi — the  first  ever  undertaken  with  sufficient 
thoroughness  to  give  an  accurate  idea  of  the  possibilities  of  navigation  on  the  great 
river ;  the  second  describing  the  journeys  by  various  members  of  the  party,  which 
threw  a  network  of  routes  over  the  whole  exlent  of  the  Marotse  empire ;  and  the 
third  embracing  the  homeward  route  across  the  Congo  basin  to  the  Nile.  The  first 
two  of  these  sections  form,  perhaps,  the  most  solid  and  valuable  part  of  the  book, 
which,  it  can  hardly  be  questioned,  is  the  most  important  contribution  to  our  know- 
ledge of  the  Zambezi  baJn  which  has  appeared  since  Livingstone's  time.  The 
memories  of  the  great  explorer  which  it  calls  up  from  time  to  time  will  gi7e  it  an 
added  interest  to  many  readers. 

In  the  first  section  the  attention  of  the  reader  is  naturally  focusscd  on  the 
gallant  efibrts  put  forth  by  the  explorers  in  their  struggle  with  the  furious  current 
of  the  Zambezi  during  its  passage  through  the  gorges  which  characterize  its  middle 
cooree^  the  sombre  impressivene-s  of  which  is  vividly  depicted  by  the  author.  It 
was  only  by  almost  superhuman  efiforts  that  the  Constance  was  successfully  brought 
tbroQgh  some  of  these,  and  that  disaster  was  avoided  speaks  well  for  the  qualities 
of  the  vessel,  constructed  on  the  Hodgetts  principle.  The  state  of  the  river  when 
the  ascent  was  made  rendered  the  test  of  its  navigability  a  particularly  severe  one, 
and  in  spite  of  the  difficulties  encountered.  Major  Gibbons  considers  the  result  to 
be  on  the  whole  distinctly  favourable  to  the  use  of  the  middle  and  lower  sections 
of  the  river  as  a  waterway. 

The  second  and  largest  section  of  the  book  supplies,  incidentally,  many  details 
regarding  the  physical  character  of  the  upper  Zambezi  region,  both  on  the  east  and 
west  of  the  main  stream.    On  p.  116  (vol.  i.),  the  author  sketches  the  general  aspect 
of  this  upper  basin  of  the  river,  which  is  marked  above  all  by  its  white  sandy  soil, 
rising  between  the  nvers  into  a  succession  of  undulations.    On  the  Okavango,  on  the 
other  hand,  a  yellow  soil  prevails,  and  with  it  a  vegetation  marked  by  thorny 
acacias.    The  information  as  to  the  course  and  character  of  this  river — hitherto 
inaccurately  placed  on  our  maps — is  of  much  value.    Further  north.  Major  Gibbons 
entered  the  area  of  the  dwarf  Landolphia  {L,  flor%da\  which  forms  the  basis  of  the 
mbber  industry  of  this  part  of  Africa.    In  this  region  too  he  met  with  a  yew- 
like tree,  which  took  a  prominent  place  in  the  vegetation,  though  not  seen  at  all 
farther  east.     But  perhaps  the  most  interesting  chapters  are  those  dealing  with  the 
Marotse  and  their  history,  and  their  relation  to  their  king,  Lewanika,  of  whose 
qualities  as  a  man  and  ruler  the  author  entertains  a  high  opinion.    He  points  out 
the  unmistakable  distinction  existing  between  these  people  and  the  rest  of  the 
natives  of  South  Africa,  and  hints  at  a  possible  connection  between  them  and 
the  dwellers  around  the  northern  lakes.    Information  is  also  given  as  regards  the 
various  other  tribes  included  under  Lewanika's  far-reaching  sway.     The  Marotse 
state    differs   from    the    ordinary  Negro    kingdom    in    possessing    a    recognized 
constitntion,  while  the  royal  family  and  upper  classes  have  shown  an  adaptability 
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to  civilized  ideas  which  the  author  ascribes  to  "  the  elements  of  refinement  and  fldf- 
rospect  which  exists  oyen  in  a  barbarian  aristocracy.'* 

The  final  section  of  the  journey  was  noteworthy,  as  leading  to  the  ultimate 
source  of  the  Zambezi,  which  Major  Gibbons  was  the  first  to  describe.  The  farther 
route  along  the  Zambezi-Congo  water-parting  would  have  been  of  eyen  mote 
importance  but  for  the  fact  that  the  Belgian  expedition  under  Gapt.  Lemaire  had 
simultaneously  chosen  this  line  of  country  as  a  field  of  work.  The  part  of  the 
journey  carried  out  iu  company  with  Capt.  Lemaire  gave,  however,  a  uaefol 
opportunity  of  checking  the  results  of  the  survey,  and  Major  Gibbons  dwella  with 
pardonable  satisfaction  on  the  close  agreement  of  his  work,  done  with  the  hnmUe 
and  often-criticized  sextant,  with  that  acoomplished  by  the  more  elaborate  metbodi 
of  the  Belgian  ofiicer.  Another  direction  in  which  his  ideas  met  with  M 
justification,  was  that  of  the  proper  conduct  of  an  exploring  expedition  in  itarelatiim 
to  the  natives,  his  experiences  supplying  yet  another  proof  of  the  ease  with  which 
an  unarmed  expedition  can,  as  a  rule,  make  its  way  among  new  tribes,  and  the 
demoralization  often  caused  by  the  use  of  armed  askaris.  Major  Gibbons  entere 
somewhat  fully  into  the  question  of  the  height  of  the  Ruwenzori  range,  which,  like 
Sir  n.  Johnston,  he  thinks  must  reach  20,000  feet. 

Major  Gibbons  shows  himself  throughout  a  careful  observer,  anxious  to  under- 
stand the  peoples  with  whom  he  is  brought  in  contact,  and  capable  of  giving  the 
results  of  his  observations  in  generalized  form.  The  high  ideab  which  he  ee( 
before  him  as  to  the  part  to  be  played  by  white  men  in  their  contact  with  the  black 
race,  enabled  him  to  fully  sustain  the  high  reputation  enjoyed  by  British  travellen 
in  the  past,  and  his  remarks,  both  in  the  body  of  the  work  and  in  the  appendicea,  oa 
the  missionary  question,  the  mental  and  moral  qualities  of  the  Negro,  and  the 
right  methods  of  raising  him  in  the  scale  of  civilization,  merit  careful  attention. 

The  work  is  illustrated  by  excellent  maps  prepared  by  the  author  himself,  that 
of  the  middle  and  upper  Zambezi  basin,  ou  a  somewhat  larger  scale  than  Mr. 
Kavenstein^s  map  in  the  Journal  for  February,  1901,  being  the  most  valuable. 

AMERICA. 

Dutch  Gtiaxa. 

'€rcgevens  over  Loiod  en  Yolk  van  Suriname.*  Dixir  C.  Van  Coll,  MissioDaris  in 
West-Indie.  (Bijdragen  tot  de  Tuul-,  Land-,  en  Volkenkunde  van  NoderUndeeh- 
Indie.     Deel  i.  All.  4.) 

These  notices  ap]^eared  a  few  years  ago  in  the  supplements  to  the  newspaper 
De  Suriname,  and  are  now  reprinted  in  an  enlargeil  and  amended  form.  Pater  van 
Coll  has  availed  himself  of  the  works  of  Kappler,  Crevaux,  Im  Thum,  and  other 
authore,  to  whom  he  acknowledges  his  indebtedness,  but  having  pjuned  more  thaa 
thirty  years  of  hi?  life  as  a  missionar}'  in  Datch  Guiana,  he  has  collected  mach 
information  himself  on  the  manners  and  customs  of  the  coloured  inhabitants.  In 
the  first  i«rt  of  his  work  he  describes  the  aboriginal  tribes — the  Caribs.  Arrowaks, 
and  Waraus.  After  a  short  sketch  of  their  history  and  their  relations  with  the 
white  settlers,  he  (masses  on  to  their  villages,  clothing,  food,  and  utensils,  their  feasts 
and  marriage  customs,  their  religious  beliefe  and  myths.  The  second  part  contains 
an  equally  full  account  of  the  Bush  Negroes,  the  difficulties  they  had  to  oootend 
with  in  supporting  life  in  the  forest  after  they  had  run  away  from  their  white 
masters,  and  their  superstitions.  A  rich  store  of  facts  is  collected  in  these  pages 
which  the  ethnologist  will  find  useful.  The  author  himself  makes  little  attempt 
to  discriminate  between  what  is  of  purely  native  origin  and  what  has  been  learned 
from  Eun^wanp.    For  im^tance,  some  of  the  legends  he  retmls  as  of  Indian  origin 
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seem  to  have  a  decided  European  tinge.  The  third  part  of  the  work  is  of  less 
Yalue»  being  almost  entirely  a  compilatioD,  in  which,  moreover,  the  works  of  recent 
trayellers  have  not  been  utilized ;  it  deals  with  the  whole  Guiana  country  and  the 
surronnding  peoples. 

The  Missionary  ik  thb  Chaco. 

'  Among  the  Indians  of  the  Paragnayan  Chaco.'  Edited  by  Getrude  Wilfion,  b.  litt. 
C.  Murray  &  Co.,  and  South  American  Missionary  Society.  1904.  Pp.  xiy.,  176. 
With  a  Map. 

Mr.  W.  Barbrooke  Grubb  and  his  fellow-workers  in  the  Cbaco  Mission  have 
pfovided  material  for  this  excellent  account  of  the  Indians  of -that  little-known 
region  about  the  Tropic  of  Capricorn  and  west  of  the  river  Paraguay.  The 
account,  it  is  true,  is  merely  incidental  to  the  history  of  the  mission  up  to  the 
present  day ;  but  it  is  well  illustrated  with  many  photographs  and  an  cDgraviug. 
The  missionaries  do  not  appear  to  have  any  iuclination  towards  topographical 
description ;  if  they  bad,  the  map  inserted  in  the  volume  could  hardly  have  passed. 
This  shows  a  large  area  of  central  South  America,  which  has  no  bearing  on  the 
subject,  except  as  including  the  small  particular  area  covered  by  the  mission  ;  and 
there  is  a  large-scale  inset  of  that  particular  area.  The  two  representations  of  the 
mission  area  are  hardly  recognizable  as  the  same  country.  It  is  well  to  be  able  to 
record  that  the  Chaco  missionaries,  aided  from  without  by  their  successive  super- 
intendents. Bishops  Stirling  and  Every,  of  the  Falkland  islands,  have  met  with 
deserved  success  in  their  difficult  task. 

0.  J.  R.  H. 

ANTHR0P06E06RAPHY  AND  HISTORICAL  GEOGRAPHY. 

Pbimttivk  Tbade. 

'  The  Silent  Trade :  A  Contribution  to  the  Early  History  of  Human  Interooiurse.'    By 
P.  J.  HamUton  Grierson.    Edinburgh :  Green  &  Sons.    1903.    Pp.  x.  +  112. 

By  the  ''Silent  Trade,"  Mr.  Grierson  means  what  the  Germans  call  the 
''Stnmmer  Handel,"  that  kind  of  barter  that  sprang  up  between  primitive  peoples 
before  they  were,  so  to  say,  on  speaking  terms  with  each  other,  while,  in  fact, 
the  normal  attitude  was  still  one  of  mutual  distrust  and  hostility.  Beferences  to 
the  subject  are  very  numerous,  and  range  over  the  whole  of  literature  from  classic 
times  (Herodotus,  Pliny)  down  to  the  last  book  of  modern  travel.  But  they  are  for 
the  most  part  of  a  casual  or  incidental  nature,  and  Mr.  Grierson  may  rightly  claim 
that  in  this  little  volume,  a  veritable  multum  in  parvo,  the  traffic  has  for  the  first 
time  been  subjected  to  systematic  treatment.  He  has  not  only  shown  great 
learning  aud  diligence  ^bringing  together  a  vast  number  of  passages  bearing  on 
the  practice  from  almost  every  available  source,  but  has  also  formulated  a 
reasonable  theory  of  its  origin  and  evolution,  a  theory  all  the  more  acceptable  since 
it  is  not  deduced  from  any  preconceived  notions,  but  is  a  legitimate  induction  from 
a  careful  study  of  many  facts  vouched  for  by  the  most  trustworthy  observers.  As 
the  7i&mo  homini  lupus  stage  gets  worked  out,  it  dawns  upon  the  primitive  hunter 
that  the  stranger  may  be  more  profitable  living  than  dead.  He  possesses  covetable 
belongings  which  may  be  more  easily  or  more  safely  obtained  by  peaceful  means 
than  by  open  violence  ;  and  as  one  good  turn  deserves  another,  something  tempting 
is  placed  within  his  reach  on  the  tribal  borderland,  in  the  hope  that  it  will  be 
accepted  as  a  *' gift,"  which  in  rude  society  always  expects  a  quid  pro  quo.  If  the 
bait  takes,  the  manoeuvre  is  repeated,  the  practice  spreads,  and  all  the  rest  follows 
in  natural  sequence.  Trysting-places  become  intertribal  markets;  the  clever 
No.  IV.— October,  1904.]  2  i 
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interpreter  who  knows  both  languages  becomes  the  reoognized  middleman;  and 
everything  gradually  receives  social  and  religious  sanction.  Henoe  the  Gnel 
Hermes  Agoraios^  the  Gaulish  Mercury,  the  sacred  character  of  the  hermld,  of  tin 
envoy,  the  ambassador  of  later  times.  It  is  thus  seen  what  an  important  part  ilia 
Silent  Trade  has  played  in  promoting  international  intercourse,  and  furthflring 
social  progress  in  all  directions. 

iLm  H*  £u 

AUSTRALASIA  AND  PACIFIC  ISLANDS. 

Australian  Ethnology. 

*The  Northern  Tribes  of  Central  Australia.'  By  Baldwin  Spencer,  M.A.,  F.BA,tad 
F.  J.  Gillen.  London:  Macmillan  k  Co.  Pp.  xxxv.,  773.  315  Figurm^  Twt 
lUuUrations,  and  a  Map, 

Five  }ears  ago  Prof.  Baldwin  Spencer  and  Mr.  F.  J.  Gillen  published  a  wy 
remarkable  book,  'The  Native  Tribes  of  Central  Australia,'  that  gave  new  and 
unexpected  information  about  the  aborigines  of  Central  Australia*  and  the  new 
ethnological  problems  suggested  by  their  researches  led  to  lively  discossions  whiek 
have  not  yet  subsided.  In  their  recent  traverse  across  Australia,  these  authon  n- 
studied  the  tribes  they  had  previously  visited  in  order  to  check  the  obserratiooi 
that  had  been  so  much  discussed,  and  to  extend  their  investigations  to  other  tribafc 
This  they  successfully  accomplished,  and  we  now  have  a  reasonably  complelt 
account  of  the  native  tribes  from  Lake  Eyre  to  the  Gulf  of  Carpentaria,  and  tkl 
new  researches  of  these  indefatigable  travellers  connect  up  those  of  Dr.  A«  W.  Hoivitt 
in  the  south  with  those  of  Dr.  Walter  Both  in  the  north.  They  also  confirmed 
and  extended  the  accounts  they  had  previously  given,  so  that  what  form«riy 
appeared  to  be  anomalous  in  the  ethnology  of  Australia  has  bean  shown  to  be 
fairly  widely  spread,  and,  indeed,  may  have  been  very  general.  Negative  evidenoe 
counts  for  very  little  in  ethnology,  as  usually  that  which  is  moat  important  and 
most  worth  learning  about  is  the  very  information  that  is  most  zealously  hidden 
from  the  stranger. 

Messrs.  Spencer  and  Gillen  have  proved  that  the  magical  ceremonies  for  the 
increase  of  totemic  animals,  which  they  first  discovered  among  the  Arunta,  have  a 
wide  range,  and  incidentally  they  illustrate  what  a  close  connection  exists  between 
the  religion  of  a  people  and  the  physical  conditions  under  which  they  live. 

The  time  has  not  yet  arrived  when  it  is  possible  to  map  out  the  distribution  of 
certain  customs  or  implements  all  over  the  continent  of  Australia,  but  this  new 
book  gives  a  considerable  number  of  facts  which  will  go  a  long  way  towards  this 
end,  and  the  authors  constantly  bear  distributional  problems  in  view. 

This  book  must  be  regarded  as  one  of  the  most  important  records  ever  published 
of  a  backward  people ;  the  accounts  of  secret  sacred  ceremonies  are  given  with 
great  detail,  in  clear  language,  and  illustrated  by  a  large  number  of  moat  remarkable 
photographs. 

A.aH. 
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The  Wettest  Place  in  Wales.— -In  the  August  number  of  iSynums'a  MbUoto- 
logical  Jiagnzine,  Mr.  J.  R.  Gethin-Jones  gives  the  resulu  of  measoremento  of  rain- 
itJX  made  by  him  in  the  heart  of  Snowdonia,  at  a  spot  which  he  oonaiders  likely  to 
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prove  the  wettest  in  the  Snowdon  range,  and  consequently  in  all  Wales.  His 
choice  of  a  spot  for  the  setting  up  a  gauge  in  1898  was  determined  by  considerations 
arising  from  the  configuration  of  the  surface,  the  G  wm  Llydaw,  in  which  the  spot  lies, 
being  boiinded  by  ridges  over  3000  feet  in  average  height,  and  taking  the  form  of  a 
horse-shoe  open  to  the  east  or  the  driest  quarter.  The  effect  of  this  configuration 
is  that,  in  case  of  all  the  wettest  winds  (from  S.  by  W.  to  N.),  the  Cwm  forms  the 
sheltered  focus  in  which  the  moisture-laden  currents  experience  the  maximum 
effects  of  condensation  after  passing  the  ridges.  Apart  from  this  special  point  in 
favour  of  Cwm  Llydaw,  the  position  of  Snowdon  itself  is  particularly  conducive  to 
excessive  rainfall,  inasmuch  as  five  separate  valleys  radiate  from  its  base  towards 
the  sea  and  the  wettest  points,  and  along  them  the  lower  strata  of  the  air  are 
conveyed  under  the  most  favourable  conditions  for  retaining  moisture,  and  then 
suddenly  lifted  3000  feet  within  a  small  horizontal  distance.  The  observations  at 
the  Glaslyn  gauge  in  this  cwm,  from  September  1, 1898,  to  December  31, 1901, 
give  an  average  annual  rainfall  of  199*92  inches,  which  would  probably  be  reduced  to 
about  190  inches  over  a  longer  period,  judging  from  observed  data  at  neighbouring 
stations.  During  1903,  in  which,  unfortunately,  the  record  is  available  for  seven 
months  only,  Mr.  Qethin- Jones  concludes,  from  comparison  with  the  fedl  at  other 
stations,  that  the  total  must  have  been  at  least  250  inches,  which  would  exceed 
the  highest  yet  recorded  (243-98  inches  at  the  Stye,  Cumberland,  in  1872).  He 
urges  that  more  accurate  observations  should  be  taken  regarding  the  maximum 
rainfall  in  Scotland  and  Ireland,  where,  he  thinks,  figures  far  higher  than  any  yet 
obtained  would  be  forthcoming.  From  a  consideration  of  the  facts  at  the  Stye  and 
Snowdon,  he  thinks  that  in  the  sheltered  oorrie  north  of  Ben  Nevis  a  total  of  over 
SCO  inches  ought  to  be  recorded. 

The  Coasts  of  Britanny. — Prof.  E.  de  Martonne  presents  a  review  and  a 
yaluable  supplement  to  Dr.  F.  Schwind's  dissertation  on  rias  and  fiord  coasts.* 
Dr.  Schwind  arrived  at  the  following  figures  for  rias  coasts  from  his  measurements 
of  British  and  French  Admiralty  charts : — 
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The  Rennes  professor  properly  points  out  that  the  Britanny  results  are  vitiated 
by  the  inclusion  of  such  islands  as  Croix  and  Belle-ile,  situated  3  to  6  miles  from 
the  coast,  and  the  assumption  that  all  the  coasts  of  Britanny  are  ria  coasts.  Using 
part  of  Richthofen's  original  definition,  which  is  based  on  the  relationship  of  the 
coastal  form  to  the  tectonic  feature  lines,  only  the  west  transverse  coast  should 
contain  rias ;  but  following  Penck,  Dr.  de  Martonne  uses  the  other  part  of  the 
definition  of  this  form  as  one  for  an  elongated  gradually  shallowing  and  gradually 
narrowing  inlet  independent  of  structure.      Obviously  such  forms  are  equally 


*  "Die  Biaskiisten  und  ihr  Verhaltniss  zu  den  Fjordkfisten,  unter  besonderer 
Beriioksiohtigung  der  horizontalen  Gliederang"  (/Sfit&0r.  B6hm.  Oea.  d,  Wisaensoh., 
Pxag.  1901.  Dissertation,  Leipzig,  1901).  Mr.  de  Martonne's  paper  is  in  the  new 
part  of  the  2VaiKiiix  identifiqiiei  de  VUnivenit^de  Bennes  (vol.  ii.  pt  ill.  1903). 
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coofined  to  limited  parts  of  the  Breton  coast,  the  heterogeneous  natuie  of  which  is 
clear  from  the  following  table,  where  L,  /j,  /^  have  the  same  meaniogB  as  aboy<s:— 


North  coast  between  Grouin 
and  St.  Mathieu 

West     Cbattt     between     St. 
Mathieu  and  Ponmarch 

South    coast   between    Pen- 
march  and  Loricnt 

South  coast  between  Lorient ) 
and  Croisio  ) 
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Dr.  de  Martonne  analyzes  the  coast  more  carefully  in  relationship  to  the  tectooU 
characteristics  of  the  land,  and  arrives  at  the  following  divisions  : — 

la.  Pure  ria :  (1)  from  Point  de  Grouin  to  Cape  Frchel ;  (2)  from  Point  Flooac 

to  Point  St.  Mathieu  ;  (3)  from  Point  of  Penmarch  to  Loctadj. 
lb.  Sub-type  of  ria  found  in  the  bay  of  St.  Brieuc. 
Ic.  Sub-type  of  ria  in  folded  regions  at  right  angles  or  obliquely  inclined  to  tht 

mean  direction  of  the  coast,  here  termed  the  anse  type.      From  Foiit 

St.  Mathieu  to  Point  of  Penmarch. 
Ila.  Aberrant  type  of  ria  in  regions  folded  parallel  to  the  mean  direction  of  tht 

coast  (cf.  the  vallone  of  Dalmatia).    From  Goncameau  to  Fort 
lib,  Morblhan  type,  resulting  from  an  elevation  of,  or  deposition  round 

of  type  Ila.,  with  lagoons,  sand-spits,  and  sandy  soldering  of  tdjaww*^ 

islands  (Quiberon  peninsula).    (1)  From  Loctudy  to  Concameau ;  (2) 

from  Port  Louis  to  the  Vilaine. 
Ilia.  The  same  type  more  advanced,  from  the  Vilaine  to   the    Loire  (type 

gudrandais).    Here  the  islands  and  peninsulas  are  eliminated,  and  the 

lagoons  dried  up  or  almost  desiccated  (cf.  Croisic  salt-pans). 
III6.  Marsh  type.    Flat  alluvial  coasts  of  the  marshes  of  Dol,  which  may  be 

formed  by  the  flooding  of  form  Ilia. 

In  the  north  the  ria  predominates ;  in  the  west,  the  anse ;  in  the  south,  the 
Morbihan  or  Dol  types.  It  is  necessary  in  all  coastal  studies  to  do  more  thu 
measure ;  the  first  procedure  should  be  to  examine  the  structure  of  the  land  in  its 
coastal  margin. 

Scientific  Study  of  the  Lake  of  Bolsena,  Italy  .--Some  three  years  ago  the 

Italian  Geographical  Society  decided  to  undertake  a  thorough  investigation  of  one 
of  the  Italian  lakes,  following  in  this  way  the  example  set  by  the  Hungarian 
Geographical  Society  some  years  ago  in  the  scientific  examination  of  Lake  Balatoo. 
The  choice  fell  on  the  Lake  of  Bolsena,  which  seemed  to  possess  particular  adfia- 
tages  in  its  accessibility  from  Kome,  and  in  the  interest  arising  from  its  size,  depth, 
and  the  geology  of  its  neighbourhood.     The  lake  had  already  been  inyestigatBd 
with  some  care  from  certain  points  of  view,  the  morphology  of  the  basin  hsTing  in 
particular  been  thoroughly  elucidated  by  the  soundings  carried  out  by  Dr.  G.  de 
Agostini,  while  its  hydrography  had  also  been  studied  by  Sig.  E.  Perrone.    Bat 
many  of  its  phenomena  still  remained  to  be  investigated,  particularly  its  tempera- 
ture relations  and  the  phenomena  of  the  nature  of  seiches.    A  special  comminioii, 
consisting  of  Signers  Novarese,  Sells,  Yinciguerra,  and  Palazzo,  was  nominated  to 
carry  out  the  observations,  the  results  of  which  are  to  be  published  in  the  fi>mL  of 
an  exhaustiye  monograph.    They  have  now  been  in  progress  for  two  yearly  tad  t 
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preliminary  note  on  the  methods  employed  and  work  accomplished  was  given  by 
Prof.  Palazzo  in  the  BoUetttno  of  the  Italian  Geographical  Society  for  May,  1904. 
A  base  of  operations  was  fixed  upon  in  the  town  of  Bolsena,  where  the  use  of 
certain  rooms  in  a  suitable  building  was  obtained  for  the  installation  of  the  scientific 
instruments,  etc.  A  complete  series  of  obserrations  on  the  air  temperature,  rain- 
fall, and  other  meteorological  elements  is  here  carried  out,  while  on  the  lake-shore 
m  Sarasin  limnograph  and  a  gauge  for  recording  the  levels  have  been  kept  working. 
The  former  was  fixed  at  the  extremity  of  the  jetty  in  the  small  harbour,  a  space 
being  walled  in,  and  the  instrument  protected  as  fsir  as  possible  from  the  influence 
of  the  waver,  communication  with  the  lake  outside  being  maintained  by  means  of 
a  pipe.  The  instrument  is  visited  daily  by  Signer  N.  Mezzetti,  of  Bolsena,  who 
also  takes  the  level  by  the  gauge,  determines  the  temperature  of  the  water,  and 
Botes  the  general  conditions  of  the  lake.  A  second  station,  Fomewhat  less  elabo- 
Tfttely  equipped,  was  established  at  the  village  of  Marta  on  the  opposite  or  Eouthern 
shore.  Here  the  houses  touch  the  water,  and  some  have  basement  chambers  below 
the  lake-level,  so  that  a  suitable  location  for  the  limnograph  was  easily  found. 
The  results  obtained  here  were  excellent,  the  records  of  seiches  in  the  lake  being 
vnuBually  striking.  Those  due  to  longitudinal  oscillations  were  particularly  well 
marked,  owing  to  the  position  of  Marta  almost  at  the  southern  end  of  the  major 
axis  of  the  lake,  which  has  an  elliptical  form.  Their  period  was  about  14*75 
minutes.  It  seems  that  the  existence  of  these  oscillations  has  long  been  known  to 
the  inhabitants,  who  say  that  they  sometimes  reach  an  amplitude  of  30  cm.  (almost 
a  foot).  The  limnograph  was  constantly  registering  seiches  of  one  sort  or  another, 
and  regular  series  maintained  for  whole  days  were  frequently  obtained.  At 
Bolsena  the  limnograph  did  not  give  such  striking  results ;  thus,  while  on  July 
21,  1903,  a  uninodal  seich  with  an  amplitude  of  over  17  cm.  (6*7  inches)  was 
raoorded  at  Marta,  the  corresponding  amplitude  at  Bolsena  was  only  9  cm.  (3*6 
Inches).  This  is  due  to  the  greater  distance  of  Bolsena  from  the  end  of  the  major 
axis  of  the  lake,  and  the  greater  steepness  of  the  shores  at  this  part.  The  move- 
ments are  also  more  complicated  at  Bolsena,  and  the  existence  of  the  oscillations 
had  not  previously  been  noticed  there  by  the  inhabitants.  In  addition  to  the 
main  station  at  Bolsena,  meteorological  stations  have  bsen  established  at  various 
points  in  the  neighbourhood  of  the  lake.  Observations  [of  the  temperature  of  the 
water  at  the  surface  and  at  various  depths  have  been  taken  regularly  once  a  month, 
and  were  to  be  continued  to  the  end  of  the  second  year.  The  colour  and  trans- 
parency of  the  water  have  also  been  observed.  Prof.  Palazzo  hopes  to  give  fuller 
details  on  all  the  observations  in  future  articles. 

The  Platform  of  the  High  Summits  of  the  Transylvanian  Alps.— Mr.  de 

liartonne  has  recently  pointed  out  that  the  summits  of  the  Transylvanian  Alps 
do  not  possess  the  characteristics  of  high  mountain  peaks,  although  they  rise  to 
over  2400  metres.  The  undulatory  plateau  of  Paringu  is  about  2000  metres 
(6600  feet),  and  further  west  the  platform  becomes  more  marked,  and  in  the 
Boresco  varies  from  2050  to  2150  metres  (6725  to  7050  feet)  for  several  square 
kilometers.  This  can  be  traced  into  the  Southern  Betyezat,  Tarco,  and  the  massif 
of  GK)deann,  incised  by  narrow  valleys  to  more  than  1000  metres  (3300  feet). 
The  platform  is  continued  in  the  Vulcan  Mountains,  and  in  those  of  Hermannstadt 
and  Fogarash.  This  platform  of  Boreeco,  as  he  calls  it,  is  thus  a  fundamental  form 
in  the  Southern  Karpathians.  It  nowhere  coincides  with  the  rock  structure,  but 
extends  over  crystalline  and  sedimentary  rocks,  and  is  an  eroded  surface  with 
no  deposits.  It  is  a  peneplain  with  an  origin  similar  to  that  of  the  plateau  of 
Mehedinti ;  and  was  formed  in  Palseogenic  and  early  Neogenic  times.  The  denu- 
dation of  an  elevated  range  explains  the  abundance  of  detritio  sediments  in  the 
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Earpathiu)  fljioh.  By  the  end  of  Miocene  timeE,  all  tracee  of  the  old  tectoola  J 
conditions  had  dimppenriMl,  «Tcept  some  valleys  and  Iieighta  of  more  reaiaUnl 
maleriil.  A  SarmaliaD  elevation  took  place  throughout  the  Trantiy Iranian  Alps, 
und  is  probably  correlated  with  tbe  folding  of  the  flycch  region,  but  was  not 
accomplished  without  a  tilting  of  the  piatform  (Viileaa  and  Fogarash),  and  even  ita 
rupture  at  places.  The  catting  of  gorges  followed.  Probably  this  waa  not  the 
only  elsvation ;  fur  in  certain  valleys  (of  Vulcan)  and  interior  liedimeotary  basins 
(Bcezoin)  there  ie  an  inferior  platform— the  valley  platform.  Hence,  especially  in 
the  less  resistant  rock?,  the  post-Sarmatian  eroaion  cycle  enlarged  the  depressioiu 
and  levelled  part  of  the  surface.  This  platform  being  carried  to  TOO  and  800 
metres  (2300  and  2G00  feet),  a  new  raovemeDt  took  place,  probably  at  the  end  of 
the  Pliocene.  The  total  rise  in  HUoceEslve  stages  of  this  high  plateau  amounts  tc 
1900  to  2000  metres,  and  is  balanced  by  the  GJnking  of  the  Qungarian  and 
Valakhian  (Wallncbiao)  plains.  The  glaciation  of  the  Southern  Kaipathimna  icj 
partly  due  to  this  Pliocene  elevation.  Two  types  can  be  recognized,  which  may  t»  ■ 
used  in  classifying  all  the  maaalfs  of  the  High  Karpathiana :  (1)  the  Boreaco  typa^  ^ 
where  the  platform  is  the  highest  surface,  and  is  notched  by  cirquea  as  by  giani 
quarries;  (2)  the  Fogarash  type,  where  the  platform  is  dominated  by  the  heights 
of  the  relic  mountains  (htonadnocks)  of  the  Falieogenic  erosion  cycle,  cut  by  glacial 
cirques,  wliich  give  it  a  truly  slpltie  appearance. — (_Con>pies  Bendus, 
C  juin,  1904.) 

Navigfable  Waterways  of  Belginm. — A  recent  Consular  Report  {Miacel- 
lanenus.  No.  604)  on  the  Navigable  Waterways  of  Belgium,  gives  their  mileage  at 
13G0,  or  1  mile  of  waterway  to  every  8)  square  miles  of  area.  Directly  controliiog 
65  per  cent,  of  Ihem,  the  State  has  during  the  last  twenty-Bve  years  speol 
£1C,000,000  on  ports  and  canals  alone.  Id  return  for  this  outlay,  the  volume  of 
oansl  traffic  has  vastly  increased,  and  goods  are  now  in  many  iostances  transportable 
in  barges  of  SQO  tons  direct  from  factory  to  seaport  without  resblpment — a  saving 
in  transport  both  of  raw  material  and  finished  article.  Barges  at  the  port  of 
Antwerp  have,  in  the  twenty  years  1882-1002,  iucreased  in  number  by  17  per 
cent.,  and  in  tonnage  by  270  per  cent.,  the  increase  in  tonnage  being  due  lo  the 
fact  that  waterways  have  been  made  available  for  barges  of  greater  draught,  by 
which  a  large  reduction  in  transport  rates  has  been  effected.  In  10O2  the  numbar 
of  barges  entering  the  port  of  Antwerp  was  31,850,  of  a  groas  tonnage  of  5,705,731, 
whereof  3,710,813  Inns  were  concerned  with  purely  Belgian  traffic,  the  rest  with 
merchandise  from  Holland,  Qermaoy,  and  France.  In  1S82  there  entered  27,096 
bar^ea  of  2,079,658  gioss  tonnage.  The  increase  in  the  twenty  years  is  derived 
chiefiy  from  the  foreign  trade,  which  shows  an  increase  of  143  per  cent,  in  the 
number  of  barges,  and  '.'Ml  per  cent,  in  the  tonnage.  The  Rhine  barges  cany 
goods  without  transhipment  nil  the  year  ronnd — unless  when  prevented  by  ice — 
between  Antwerp,  Cologne,  and  Mannheim,  and  from  April  to  October  also  supply 
communication  with  Strassburg.  Among  the  canals  the  improvement  of  which  is 
projeclcd,  the  Campine  canals  (including  the  junction  canal  between  the  Mouse 
and  Scheldt,  the  Maastricht-Bois-le-Duc  and  LiSge-Moaatricht  canals),  at  present 
S  feet  10  inches,  will  be  increased  to  8  feet  2  inches  in  depth,  and  their  bed  widened 
from  32^  feet  to  76^  feet,  thus  allowing  the  passage  of  1000-ton  bargesasagunst  350- 
ton  barges  at  present.  The  route  from  Antwerp  to  Paris  via  Brussels  and  OharletM 
is,  owing  to  the  inferior  capacity  of  the  BrueselB-Charlero;  canal,  available  only  fat 
barges  of  not  over  70  tons.  Works  now  in  prepress  will,  when  completed,  open 
this  canal  tu  400-toa  barges.  The  total  co9t  of  the  improvements  is  estimated  at 
£2,146,200,  one-half  of  which  has  been  already  spent.  The  improvements  now 
bdng  undertaken  in  the  Qhent-Terneunen  canal  will,  when  flnlahed,  allow  of  tlM 
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passage  of  far  larger  ships  than  at  present.  A  new  lock  and  a  new  outer  port  are 
to  be  constructed  at  Temeuzen.  A  new  basin  with  fi?e  subsidiary  wet  docks  is  in 
coarse  of  construction  at  Ghent,  while  improvements  sre  also  being  carried  out  at 
Bruges,  Ostend,  Brussels,  and  elsewhere. 

Projected  Kailway  from  Turin  to  Martigny.— The  Tour  du  Monde  of 

June  11  last  sketches  this  new  railway  project,  which  it  considers  likely  to  be  put 
into  execution  before  long.  The  line  would  have  a  total  length  of  157  kilometres 
(97^  English  miles),  with  a  maximum  gradient  of  one  in  twenty,  while  the  traction 
would  be  electric,  power  for  this  purpose  being  supplied  by  waterfalls.  Breaking 
off  from  the  line  connecting  Modane  with  Turin,  the  Dew  line  would  cross  the  plains 
of  the  GanaTese  to  Pont,  entering  the  yalley  of  the  Oreo,  and  passing  by  a  tunnel 
under  the  Paradis  mcunf;  then,  mounting  halfway  up  the  left  flank  of  the  Aosta 
▼alley,  it  would  pass  Morge  and  Gourmayeur,  whence,  by  tunnel  under  the  Col  de 
Ferret,  it  would  run  in  Swiss  territory  along  the  Drsnse  to  Martigny.  The  new 
line,  it  is  pointed  out,  would  have  the  advantage  over  the  MouDt  Cenis,  St. 
Qothard,  and  Simplon  lines  as  the  shortest  route  between  Nor th- Western  Italy 
and  the  countries  of  Central  Europe. 

ASIA. 

A  Recent  Journey  in  Mongolia.— The  journeys  of  Mr.  C.  W.  Campbell 

and  Messrs.  Russell  and  Hicks-Beach  in  Eastern  Mongolia  have  teen  followed  by 
one  undertaken  towards  the  end  of  last  year  by  Mr.  George  J.  Kids  ton,  accompanied 
by  Mr.  A.  J.  Flaherty  of  His  Majesty's  Consular  service,  who  went  north  from  Peking, 
and  beyond  Dolon  Nor  followed  a  route  to  the  west  of  Mr.  Campbell's.  Although 
the  country  had  been  previously  visited  by  various  travellers,  the  fact  that  few 
Englishmen  have  made  themselves  acquainted  with  this  region  gives  a  certain 
interest  to  the  journey.  An  account  of  it  has  been  printed  in  the  form  of  a  Parlia- 
mentary Report  (China,  Nos.  3  and  4, 1904),  illustrated  by  photographs  taken  by 
the  travellers,  and  by  a  map  showing  the  general  course  of  the  route,  compiled  by 
Lieut.-Colonel  Wiugate  of  the  Tien-tsin  Intelligence  Department.  The  route  to 
Bolon  Nor  led  at  first  north-east  as  far  as  Cheogte  or  Jehol,  instead  of  taking  the 
more  westerly  direction  via  Kalgan  followed  by  Mr.  Campbell.  Beyond  the  great 
wall  the  country  becomes  gradually  poorer,  crops  becoming  rarer  and  of  poorer 
quality,  while  flocks  and  herds  become  more  and  more  the  main  resource  of  the 
peasants.  Most  of  the  valleys  are  choked  with  masses  of  boulder,  gravel,  and 
aand,  only  a  narrow  band  of  cnltivation  intervening  between  this  dSbria.  and  the 
black  rocks  which  bound  the  valleys.  Dolon  Nor,  the  chief  trading  centre  of  this 
region,  sends  to  Tien-tsin  considerable  quantities  of  sheep  and  camel  wool  for  ship- 
ment to  England  (and  in  the  case  of  the  former  to  Germany),  salt  being  the  next 
meet  important  commodity.  Beyond  this  the  route  led  for  100  miles  through  a 
tract  of  sand-hills,  and  afterwards  over  the  great  grassy  plain  which  rises  gradually 
to  the  east  to  the  great  Khingan.  Mr.  Kidston  seems  to  have  been  unprepared  to 
find  how  little  this  had  the  character  of  a  range  when  seen  from  the  west,  though 
its  true  character  of  somewhat  broken  escarpment  of  the  plateau  has  long  been 
realized  by  travellers  in  this  region.  The  road  across  the  plain  was  excellent, 
immensely  wide,  and  usually  as  smooth  as  asphalt,  so  that  apart  from  the  occasional 
aand-hill  belts,  a  bicycle  or  even  a  motor-car  could  be  taken  all  the  way  to  Khailar. 
The  latter  place  formed  the  limit  of  the  journey,  for  though  the  travellers  had 
planned  to  go  to  Urga,  the  lateness  of  the  season  rendered  this  impracticable,  the 
Gobi  being  deep  in  snow  and  quite  impassable.  As  it  was,  intense  cold  was 
experienced  before  Khailar  was  reached  (November  5),  and  the  last  part  of  the  way 
waa  done  through  deep  snow-drifts,  through  which  only  camels  could  pull  the  carts 
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The  cold  began  with  a  cbango  of  wind  to  north-west  on  the  BTeniog  of  October  8, 
Ibe  minimum  of  that  night  being  3'  Fahr.,  as  comp&ied  with  42°  tbe  night  bgfoic 
Mr.  Kidston's  thermometer  was  broken  after  this,  ao  no  more  readings  were  pOMihU, 
During  a  furioufl  blizzard  refuge  waa  taken  at  the  camp  of  a  Mongol  priDce,  «ha 
rules  over  a  very  large  district,  and  aeeraa  to  have  little  felt  the  effect  of  Humu 
influence.  Summing  up  hii  impressionB  of  the  country  traversed,  Mr.  KidstOI 
thinks  it  is  doomed  to  continue  much  as  at  preaoiit,  n  waste  spot  inhabited  only  bf 
wandering;  berdamen.  He  a»w  no  signs  whatever  of  the  conetrttotioo  of  a  railw^ 
such  as  was  declared  by  Mr.  Oerrare  to  have  been  begun  from  Khiilar  towards  K"»lg— ,■ 
although  the  route  croniied  the  supposed  line  nt  two  oeparate  points ;  and  none  <C' 
the  Inhabitants  seemed  aware  that  surveys  even  had  been  made.  Besidee, 
Kidatob's  opinion,  tbe  saed'hill  belt  north  of  Dolon  Knr  would  l«  an  invindUB 
obstacle,  white  water,  woorl,  nu^l  stone  are  all  equally  wanting. 

The  Treaty  with  Tibet— The  negotiations  which  followed  the  succeaaAil 
entry  of  the  British  force  into  the  Tibetan  capital  on  August  3  were  brought  tea 
Mtisfactoiy  issue  early  in  September,  when  tbe  treaty,  to  which,  through  tbe  grMi 
tact  and  perseverance  u(  Colonel  Younghuaband,  the  adhesion  of  the  Tibetaa 
authorities  hod  at  last  been  secured,  wss  signed  with  due  ceremony  in  the  h 
palace  of  Potala.  Owing  to  the  flight  of  the  Dalai  Lama,  the  Tibetans 
represented  during  tbe  negotiations  by  a  regent  and  members  of  the  Council  li 
State,  the  Chinese  Amban  assisting  in  the  discussions  aod,  by  the  weight  of  )a§, 
influence,  doing  much  to  bring  about  the  successful  result.  On  September  i 
a  preliminary  function  look  plaoe,  at  which  ihe  draft  treaty  was  sealed  by  tfati 
regent,  Tbe  Connal  ceremony,  however,  occurred  on  September  7,  when  the  ft" 
convention  was  signed  in  the  Potala  in  the  presence  of  the  Amban,  the  Toog 
Fenlop  of  Bhutan,  and  the  Nepalese  reeident.  The  seal  of  the  Dalai  Lama  wi 
affixed  by  the  Regent,  after  which  the  seals  of  the  Council,  of  the  three  grvl' 
Honasteriee,  and  of  tbe  National  Assembly  were  added.  Colonel  Toungbusband,  the 
British  Commissioner,  then  wgning  the  document.  In  order  to  become  fully  valid, 
it  has  still  to  obtain  the  formal  sanction  of  tbe  Court  of  Peking,  though  of  tbe 
ultimate  acquiescence  of  this  there  seems  little  doubt.  The  mun  proviaions  of  Um 
treaty  are  said  to  be  as  follows,  though  no  olHcial  version  has  yet  been 
public.  The  Tibetans  are  to  re-erect  tho  boundary  stones  at  tbe  Sikkim  frontit 
to  establish  marts  at  Yatnng,  Gyangtse,  and  Oartok  for  the  furtherance  of  mutul 
trade;  to  adhere  to  a  tariff  to  be  agreed  upon  by  tbe  two  countries 
indemnity;  and  to  demolish  all  forts  on  the  trade-routes  between  tbe  indian 
frontier  and  Gyangtse.  They  also  undertake  not  to  make  over  Tibetan  territory  to 
any  foreign  Power  without  the  consent  of  Great  Britain,  nor  to  permit  forsien 
Powers  to  intermeddle  in  the  Government  or  to  construct  roads  or  railwaya,  open 
mines,  etc.  The  Tashi  (or  Teshu)  Lama  of  Sbigalae  has  been  proclaimed  aa  the 
religious  head  of  the  country  in  the  place  of  the  Dahii  Lama.  The  cordial  relatioiu 
established  with  the  I'ibelans  as  a  whole  are  matter  of  much  satisfaction,  nnd  both 
Colonel  YouDghusband  and  Brigadier-General  Macdonald  (both  of  them  dit- 
tinguished  in  the  past  for  their  geograpliiosl  aohievsments)  are  to  be  warmly 
congratulated  on  the  completion  of  their  difHcuIt  mission. 

Population  of  the  FhilippineB.—Tho  first  BuHvtin  of  the  Census  of  the 
Philippine  Islands,  VMl,  contains  detailed  tables  of  the  population  ctassiGed  W 
provinces  and  comnandancins.  by  islands,  and  by  the  smaller  subdivision*  of 
municipalities  and  barrios.  There  is  hardly  any  attempt,  however,  tg  present  the 
results  in  a  generalixed  form,  apart  from  the  subdivision  of  the  total  number  of 
inhabitants  into  civilized  and  wild.  The  number  of  the  former  is  givea  is 
S,Q87,686j  of  the  hitter  aa  047,740,  the  grand  toUl  being  7,635,426.      It  la  eTid«Dt> 
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bowerer,  that  the  figures  given  in  the  case  of  the  wild  inhabitants  are  estimated 
only,  as  they  frequently  appear  as  even  hundreds  or  even  thousands  under  the 
separate  islands.  The  number  of  Negritos  still  remaining  is  estimated  at  23,000f 
and  they  are  said  to  be  found  in  22  proTinoes  out  of  the  totol  50.  The  ciyilized 
population  was  grouped  for  the  purposes  of  the  census  into  the  eight  tribes  of  the 
Biool,  Gagayan,  Ilooano,  Pampangan,  Pangasinan,  Tagalog,  Visayan,  and  Zambalan, 
the  Yisayan  being  the  most  numerous.  No  figures  are,  however,  given  in  the  present 
bulletin  for  the  totals  of  each.  The  following  are  the  figures  for  the  total  popu- 
lation of  the  more  important  islands:  Bohol,  243,148;  Cebu,  592,247;  Leyte, 
367,641 ;  Luzon,  3,798,507 ;  Mindanao,  499,634;  Negros,  460,776 ;  Panay,  743,646 
Samar,  222,690.  The  total  area  of  the  islands  is  given  as  115,026  square  miles,  or 
78,616,640  acres,  of  which  over  61,000,000  seres  are  public  land.  Of  the  latter 
40,000,000  are  forest  lands,  the  rest  being  available  for  agriculture. 

A7BICA« 

M.  YiUatte's  Surveys  in  the  Central  Sahara.— The  last  two  numbers  of 

Im  O^ogra'phie  (July  and  August,  1904)  contain  further  details  respecting  the  work 
of  M.  y  illatte,  to  which  allusion  was  made  in  the  September  number  of  the  Journal. 
A  sketch-map  is  given,  showing  the  general  direction  of  the  route,  which  led  almost 
due  south  from  Insalah,  past  Inzize  and  Timissao,  terminating  at  the  well  of  Tin- 
Zawaten  on  the  Adrar  plstean,  just  south  of  20°  N.,  in  about  2^  25'  E.  of  Green- 
wich.* The  more  easterly  return  route  skirted  the  Ahaggar  massif,  and  crossed  the 
Hiiidir  plateau.  The  Adrar  of  the  Ifoghas  (not  to  he  confounded  with  the  Adrar 
in  the  Western  Sahara,  the  name  being  used  generically  for  a  mountainous  district), 
wbich  hsd  never  before  been  visited  by  Europeans,  is  a  vast  granite  plateau  2600 
feet  in  average  altitude,  with  ridges  rising  1000  to  1300  feet  above  its  surface. 
The  first  part  of  the  return  journey,  which  was  begun  on  May  1,  was  tryiog  on 
account  of  the  length  of  the  stages,  the  heat,  aud  especially  the  scarcity  of  water  ; 
the  wells,  found  at  great  intervals,  giving  a  very  scanty  supply.  Between  22°  and 
23^  N.  the  ground  for  a  distance  of  30  miles  was  covered  with  volcanic  dibris, 
-while  some  of  the  hills  had  every  appearance  of  being  extinct  craters.  About  Tit, 
just  north  of  23°,  the  mountains  are  granitic.  M.  Foureau,  in  commuuicating  this 
news,  expressed  the  opinion  that,  as  he  had  maintained  for  some  time,  the  whole 
of  the  mapping  of  this  region  must,  as  a  result  of  M.  Yillatte's  survey,  be  shifted  a 
oonsiderable  distance  to  the  east.  North  of  Tit  the  route  traversed  a  country 
composed  of  chains  running  north-and-south,  travelling  in  that  direction  being  thus 
easy,  while  in  an  east-west  direction  it  is  proportionately  difficult.  Later,  M. 
ViUatte  passed  along  the  Tifedest  massif,  which  ends  towards  the  north  in  the 
Garet-ed-Jenun,  a  fine  granite  mountaio,  rising  2600  to  3000  feet  above  the  plain. 
On  reaching  losalah  once  more  he  compared  his  aneroid  with  the  mercurial  baro- 
meter which  he  had  left  behind  there,  and  found  that  the  correction  necessary  was 
identical  with  that  noted  before  the  expedition  was  made.  His  altitudes  will, 
therefore,  merit  some  confidence.  He  kept  a  daily  meteorological  record,  and  a 
comparison  of  his  barometric  observations  with  those  made  at  Insalah  brought  out 
some  interesting  results,  throwing  light  on  the  course  of  depressions  in  the  Sahara, 
which  seem  sometimes  to  extend  over  a  wide  area. 

The  Cairo  Observatory.  —  We  are  informed  by  the  acting  director  of  the 
Bgyptian  Survey  Department  that  on  January  1  of  this  year,  the  Abbasia  Observa- 
tory was  transferred  to  its  new  site  at  Helwan,  about  14  miles  south  of  Cairo.    The 

^  The  ahove  is  the  longitude  given  in  the  sketch-map  in  the  August  number  of 
Z0a  OAgraphie ;  in  the  former  numher  the  position  of  Tiu-Zawaten  was  said  to  be  \n 
1°  SC  B.  [of  Paris],  ».«.  3°  50'  B.  of  Greenwich. 
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site  18  on  the  desert  platean  above  the  town,  and  the  boUdiags  haT6  an  open  view 
across  the  desert  to  the  north,  east,  and  south,  while  on  the  west  is  the  Nile  imUsj. 
A  complete  meteorological  equipment  and  time-signal  arrangement  has  been  In^alkiit, 
and  there  is  a  tranedt  house  and  an  equatorial  house,  while  a  hooae  for  "i^jgrna^ 
self-registering  instruments  is  being  constructed.  The  transit  fnllar  is  in  kt 
29''  51'  33"'5  N.,  long.  31''  20*  30'''2  E.,  the  latter  value  depen^Ung  on  tliat  </ 
the  Venus  station  in  the  Mokattam  hills  (31''  16'  33"-6  B.).  The  altitvde  of  the 
cistern  of  the  barometer  above  mean  sea-level  at  Alexandria  is  377*4  feei. 

Opening  of  the  Senegal-Higer  Bailway.— The  railway  from  Knyee  on  tin 
SenegEd  to  Bamako  on  the  Upper  Niger,  the  construction  of  which  was  firsl  eott- 
menced  some  twenty  years  ago,  has  been  at  last  completed,  the  first  train  hsvisg 
reached  Bamako  in  May  last  The  total  length  is  310:miles.  For  a  time  it  seemed 
that,  owing  to  the  unexpected  difficulties  encountered,  the  railway  would  not 
advance  beyond  Bafulabe  on  the  Upper  Senegal,  which  was  for  some  time  the 
terminus.  About  1896,  however,  a  new  effort  was  made  to  continue  the  line  to 
the  Niger,  and  it  has  now  been  crowned  with  success,  although  the  importance  of 
the  line  has  somewhat  diminished  since  the  project  for  a  railway  from  Kooskii 
on  the  coast  of  French  Guinea  to  the  Upper  Niger,  by  a  route  no  longer  than  that 
of  the  older  scheme,  and  avoiding  the  difficult  navigation  of  the  Senega],  took 
shape.  The  first  section  of  this  latter  line,  92  miles  long,  was  also  opened  fir 
traffic  in  May  last. 

Wast  African  Frontier  Balimitations.— Surveys  for  the  purpose  of  boaodiiy 
delimitation  have  lately  been  made,  as  our  readers  are  aware,  both  on  the  frontiar 
between  the  Elamerun  and  Northern  Nigeria,  and  between  the  (German  coloiiy  of 
Togo  and  the  Oold  Coast.  With  regard  to  the  first,  some  difference  of  opinkm 
seems  to  have  prevailed  regarding  the  position  of  Tola,  the  exact  fixing  of  wfai^ 
was  one  of  the  main  tasks  of  the  commission.  According  to  a  note  in  Oietm 
(vol.  86,  No.  9),  the  determination  of  the  longitude  of  Tola  by  the  German  com- 
mission  (which  was  under  the  experienced  leadership  of  Captain  Glauning)  depended 
on  three  observations  of  the  altitude,  and  six  of  the  right  ascension,  of  the  moos, 
carried  out  with  a  transit  instrument ;  and  the  result  is  said  to  merit  complete  con- 
fidence, when  the  observations  shall  have  been  folly  worked  out.  The  boundiry 
from  Tola  to  Lake  Chad  was  carefully  triangulated,  so  that,  onoe  the  position  of 
Tola  is  fixed,  the  rest  will  follow  as  a  matter  of  course,  the  only  divergence  of 
oinnion  being  in  regard  to  the  exact  spot  at  which  the  boundary  may  be  said  to 
strike  the  lake-shore — at  the  limit  of  extreme  inundation  or  other  wise.  This  is 
a  point  to  be  settled  by  the  two  Oovemments.  With  regard  to  the  T(^o— QoU 
Coast  boundary,  the  survey  of  which  was  begun  by  a  joint  oommisaon  in  1902, 
there  has  been  some  difficulty  in  arriving  at  a  mutual  agreement  regarding  the 
podtion  of  the  frontier  through  a  portion  of  the  old  neutral  zone,  but  this  is  aaid  to 
have  now  been  eliminated,  though  details  of  the  arrangement  have  not  been  made 
public  An  exoeUent  map  of  the  more  northern  section  of  the  frontier,  between 
lO*'  and  11^  N.,  is  given  in  the  latest  number  of  the  MitteHungen  au»  den  DeuttAen 
SchutzgebieUn  (19(H,  Na  3),  as  an  accompaniment  to  a  paper  by  Count  Zech,  cae 
of  the  German  commissioners.  This  paper  gives  valuable  information  on  the 
peoples  of  the  region  in  question,  their  manners  and  customs. 

AXSBIOA. 

Lakes  Titicaca  and  Foopo. — As  has  already  been  mentioned  in  the  JowmaLt 
a  scientific  study  of  these  lakes  has  lately  been  carried  out  by  Dr.  Neveu->LeniairB, 
one  of  the  members  of  the  French  expedition  to  Bolivia  under  IL  de  Qrfqui- 
Mbntfort    The  principal  results  as  regards  the  i^yrical  geogimphy  of  tiie  kkss 
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were  oatlined  by  Dr.  Neveu-Lemaire  in  the  Jane  number  of  La  Giograpkie  (vol.  iz. 
No.  6).    The  area  of  the  water  sarfiAoe  of  Titicaca  is  estimated  by  the  writer  at 
5100  square  kilometres  (1970  sqoare  milesX  current  estimates  being,  as  a  rule, 
much  too  high,  as  they  include  the  area  of  the  islands  and  peninsulas.    About 
120  soundings  were  effected,  the  Belloc  sounding  machioe,  as  modified  by  Prof. 
Thoulet,  being  employed  whenever  the  depth  was  greater  than  10  metres.    Dr. 
Neveu-Lemaire  gives  a  bathymetric  map  on  which  the  contours  of  25, 100,  and 
200  metres  are  drawD.    The  deepest  area  lies  nearer  the  north-east  than  the  south- 
west shore,  the  contour-line  of  200  metres  approaching  comparatively  close  to  the 
former  in  two  separate  parts,  while  on  the  opposite  side  a  wide  band  of  regular 
breadth,  with  depths  intermediate  between  100  and  200  metres,  runs  parallel  to 
the  south-west  shore.    Soto  island,  the  furthest  from  the  shore  of  all  the  islands 
of  the  lake,  rises  abruptly  from  the  deepest  part,  270  metres  (886  feet)  being  found 
at  a  little  distance  from  its  south  end  on  the  landward  side,  while  the  maximum 
depth  (272  metres,  or  892  feet)  was  found  abreast  of  the  island  on  the  major  axis 
of  the  lake.    The  "  Little  lake,"  joined  to  the  "  Great  lake "  in  the  south  by  a 
strait,  is  shallow,  though  the  strait  itself  h  fairly  deep.    Observations  of  ipuch 
interest  were  obtained  regarding  the  temperature  of  the  lake  water,  though  the 
stay  was  not  long  enough  to  throw  light  on  seasoDal  variations,  all  the  observations 
bmng  made  in  early  wioter.    The  surface  temperature  was  found  to  rise,  as  a  rule, 
until  3  p.m.,  and  then  to  fall  again;  but  the  greatest  variation  observed  in  a 
angle  day  was  2^*82  Fahr.,  and  this  at  a  part  of  the  lake  where  the  depth  varied 
greatly.     The  lowest  surface  temperatures  observed  naturally  occurred  in  the 
shallow  bays.    The  figures  relating  to  the  bottom  temperatures  are  striking  from 
their  great  regularity  in  spite  of  great  differences  of  depth,  the  extreme  variation 
being  only  3°-6  Fahr.  (from  48°'9  to  52**-5  Fahr.,  at  10  feet  and  60  feet  respectively). 
Below  240  metres  (787  feet)  the  temperature  was  constant  at  50^*82,  the  maximum 
being  reached  between  490  and  656  feet.    A  series  of  vertical  temperatures  near 
the  centre  of  the  lake  showed  a  difference  of  only  V**l  between  the  surface  and  the 
bottom.    Observations  were  also  taken  of  the  transparency  of  the  water,  and  of 
the  climatic  conditions,  flora  and  fauna,  etc.,  of  the  surrounding  country.     The 
lerel  of  the  lake  rises  during  the  summer,  the  amount  in  1903  being  said  to  have 
been  5  inches ;  but  apart  from  seasonal  variation,  the  level  is  sinking  progressively. 
Lake  Poopo  is  very  shallow,  two  small  areas  in  the  centre  alone  having  a  depth  above 
6}  feet  (maximum  13  feet).    It  is  evidently  doomed  to  disappear  in  course  of  time. 
Aves  Island. — In  the  note  of  this  island,  in  the  September  number,  th^ 
latitude  should  read  as  15^  38'  N.,  not  13""  38',  the  latter  figure  being  due  to  a 
printer's  error. 

XATHSXATICAL  AHB  PHT8ICAL  eBOOSAPHT. 

Changef  of  Level  in  the  Mediterranean. — The  evidences  for  considerable 

changes  in  the  relative  levels  of  the  land  and  sea  in  the  Mediterranean  basin 
within  the  historical  period  continue  to  accumulate.  The  results  of  Mr.  R.  T. 
Giinther's  researches  on  the  coasts  of  Southern  Italy  have  from  time  to  time 
appeared  in  the  Journal,  while  at  the  recent  meeting  of  the  British  Association  he 
called  attention  to  other  points  on  the  Italian  shores,  at  which  similar  changes  can 
be  proved  to  have  taken  place.  Mr.  Hogarth  and  others  have  seen  similar 
cTidences  in  North  Africa  (Gyrene  and  Egypt),  while  the  same  story  comes  from 
the  European  side  of  the  Eastern  Mediterranean.  M.  P.  Negris  has  put  before  the 
Paris  Academy  of  Sciences  (Ci?.,  vol.  137,  p.  222 ;  vol.  139,  p.  379)  facts  which  he 
has  observed  in  Greece  and  the  Archipelago  which  all  tend  to  prove  that  the  relative 
level  of  the  sea  in  this  region  has  risen  about  3  metres,  or  10  feet,  since  the  time 
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of  the  Bomana,  And  alill  more  if  we  go  back  to  an  earlier  diate.  Tbs  erideiKt 
ii  supplied  by  brefik waters  aod  other  artificial  structures  wbicb  are  nmr 
submerged,  thongli  tbe  parpoBoe  Tor  wbicli  thej  were  mode  ebow  that  orisinallj 
they  must  have  stood  above  sea-level.  They  occur  at  spots  Hejuirated  by  wide 
intervals,  viz.  in  the  island  of  Leucadin  (Santa  Maura) ;  at  Itea,  io  the  bay  of 
Anphis«a(Gulrof  Lepanto);  on  the  island  of  .Egina;  and  on  Hhenea.or  Great  Delof; 
and  the  general  agreement  as  regards  the  amount  of  change  at  all  these  placM 
certainly  seems  to  suggest  the  conclusion  arrived  at  by  M.  Negris,  that  it  is  thi 
sea-level  and  not  that  of  the  land  which  bns  Quotnated.  Mi.  Oilnther,  it  will  h 
remembered,  considered  that  the  latter  was  the  UD^table  elecaent,  and  no  doubt,  it 
Ihe  volcanic  region  with  which  his  researches  were  oonremed,  this  would  bo  thi 
case.  M.  Negris  seems  to  have  found  nu  trace  of  a  kiid-leve!  in  medireval  titne^ 
still  lower  than  the  preeent,  stich  as  was  deroonstrated  by  Hr.  Giinther.  It  ia  to  b( 
hoped  that  tbe  attention  which  has  been  attracted  to  tbe  subject  will  lead  to  I 
more  thorough  search  for  tvidencee  of  fluctuation  over  the  whole  area,  and  tfail 
the  doubtful  points  will  in  course  of  time  be  set  at  rest, 

Xhe  Hazinmm  Inclination  of' Screes  and  Talna-Slopea. — This'  subjed 
has  been  investigated  by  Herr  A.  Piwnwar,  who  gives  the  results  of  a  large  teria 
of  messurBments  in  the  Yirrteljahrschri/i  dtr  Nalur/vnchenden  Oestllse/ut/l  M 
Zurich  for  1'.I03,  The  writer  finds  that  the  angle  of  slope  depends,  most  ot  alt 
on  the  fracture  of  the  rocks  which  compose  tbe  heaps  as  determined  by  thA 
internal  teiture  and  structure.  The  mure  massive,  angular,  and  coi 
the  rock,  and  the  rougher  its  fracture,  so  much  steeper  will  be  tbe  screes  fonnel 
from  it.  On  the  other  hand,  the  more  laminated,  rounded,  and  Htic-grftiaed  lh« 
rock,  and  the  smoiitber  its  fracture,  so  much  more  gradual  will  he  tbe  elope  of  ita 
d^brii.  The  UDgle  of  slope  ie,  in  fact,  a  direct  measure  cf  tbe  friction  between  U» 
fragments  of  rook.  Granite,  a  rock  of  the  first  category,  was  found  to  give  a 
maiimuni  angle  of  slope  of  37°;  while  clay-slate,  a  laminated  rock  with  smootb 
fracture,  gave  only  271°.  Intermediate  between  these  extremes  come  rocks  wbiofe 
are  at  the  same  time  coarse-grained  and  laminated  (i;.g.  gneisa  or  mica-sehist),  or 
which  are  smooth  in  fracture  but  massive  (some  kinds  of  limestoDe).  Th«M< 
showed  angles  varying  from  34°  to  30°.  Hooks  which  break  into  more  or  less  fist 
fragments  with  smooth  surfaces  show  a  much  greater  constancy  in  the  angle  of 
■lope  than  massive  rocks,  e.g.  in  the  case  of  gneiss,  the  maiimum  and  minimum 
observed  differed  only  by  1°  (31'  and  33°),  while  in  the  case  of  granite  ttie 
iKfibreoce  amounted  to  11°.  In  tbe  case  of  a  mixture  of  rock*  of  different  oatc^oriei 
tbe  angle  is  an  intermediate  one.  It  does  not  appear  that  the  height  of  tbe  cliff 
from  which  the  debrU  hxt  fallen  exercises  much  influence,  though  there  was  soma 
indication  that  a  greater  height  of  cliff  gives  a  slightly  Emaller  angle.  DiSerenon 
I  of  aspect,  with  ■  corresponding  difference  in  exposure  to  climatic  factors,  do  not 
I  aam,  either,  to  be  of  mnch  importance.  In  the  cafe  of  similar  material,  angularity 
tat  the  fragments  may  increase  tbe  angle  by  as  much  as  3°.  Slopes  orfargrown 
I  ^th  vegetation  may  either  be  steeper  or  less  eteep  than  hue  slopes.  In  the 
[  Jbnner  caae  the  result  would  be  due  to  the  compacting  agency  of  the  roota  and 
bumuB,  while  in  the  latter  the  growth  of  tbe  plants  may  be  due  to  the  groatar  age 
of  the  alopee,  which  would  lead  to  a  reduction  of  their  angle  of  alope.  Tba  pnaanee 
of  water  seems  to  reduce  tbe  aogle,  especially  in  the  case  of  talos-slopra  rnmpnwd 
of  small,  smooth,  or  fiat  fragments.  The  average  sise  of  the  fr^menta  aeama  ooot* 
p«ratively  unimportant,  although  they  are  always  arranged  in  the  talna  B«c(inU^ 
to  siee,  the  largest  lou-est.  Lastly,  the  writer  found  that  onder-n^ter  (Mrit-alopei 
■n  about  1J°  steeper  than  aimilar  slopes  exposed  to  the  atmosphere,  the  effect  of 
Ainiuibed  weight  ootweigluag  Uiat  of  dimiaished  friction. 
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The  Fifth  Boientiflo  Ezpedition  of  the  ''  Prinoess  Alioe  11.**— The  Prince 

of  Monaco  contributes  a  note  to  the  Comptes  Rendw  de  V Academic  des  Sciences 
(vol.  cxxxyiii.  No.  23,  6  join,  1904),  on  the  results  of  his  latest  expedition  in  the 
Bay  of  Biscay.  Eighteen  souDdings,  the  deepest  4835  metres  (2641  fathoms),  were 
made  with  the  Buchanan  sounder  famished  with  a  new  tube  which  permitted 
longer  cores  to  be  obtained,  reveaUng  sudden  yariations  in  the  compositioo  of  the 
bottom.  Two  dredgiDgs  at  depths  of  820  metres  (448  fathoms),  some  200  miles  ofif 
Ushant,  brought  up  many  crystalline  stones,  about  100  kgs.  (220  lbs.)  in  weight, 
undoubtedly  of  Northern  origin  transported  by  ice.  Strong  currents  affect  the 
water  here  to  the  very  bottom.  Prof.  Thoulet,  who  accompanied  the  Prince,  found 
oat  that  certain  coastal  bottom  deposits,  treated  with  acids,  gave  off  sulphuretted 
hydrogen ;  he  verified  the  alteration  in  the  buoyancy  of  pumice  on  sinking  pieces 
to  great  depths ;  and  made  use  of  a  mirror  inclined  to  45°  looked  at  vertically  when 
immersed  to  slight  depths  for  judging  the  colour  of  the  sea.  Temperature  observa- 
tions were  made  at  50,  100,  150  metres  (27,  54,  and  82  fathoms),  and  in  three 
instances  at  500, 1000,  and  1500  metres.  Samples  of  water  obtained  below  1500 
metres  (820  fathoms)  were  occasionally  slightly  opaline,  owing  to  suspended  mud, 
although  the  bottom  was  2000  to  '6000  metres  deeper.  Many  deep-sea  dredgings 
of  zoological  interest  were  made,  but  the  most  important  investigations  were  those 
on  the  sardines  and  the  plankton  on  which  they  feed  off  the  coast  of  Britanny.  A 
rare  medusa  was  taken  from  1700  metres  (930  fathoms),  where  the  bottom  was  at 
4360  metres  (2383  fathoms),  and  several  new  species  of  crustaceans  were  netted. 

GBNBRAL. 

Boutes  from  America  to  Eastern  Asia. — In  the  Seattle  Post-Intelligencer 
for  May  15, 1904,  Mr.  A.  J.  Roewade  refers  to  the  misconceptions  frequently  pre- 
Tailing,  owing  to  the  distortion  due  to  the  map-projections  in  common  use,  as  to  the 
most  direct  routes  between  the  United  States  and  Eastern  Asia.  He  gives  sketch* 
maps  showing  the  direction  taken  by  arcs  of  great  circles  between  Paget  sound  and 
Yokohama,  Irkhutsk,  Calcutta,  and  the  Philippines,  which  will  no  doubt  cause 
surprise  to  many.  Thus  the  most  direct  route  from  the  north-westerly  point  of  the 
United  States  to  Calcutta  passes  through  the  centre  of  Alaska  and  north  of  Bering 
strait,  passing  only  just  to  the  south  of  Irkhutsk  in  its  further  course.  Again,  that 
from  Cape  Flattery,  Washington,  to  Cape  Bojeador  in  the  Philippine?,  passes  through 
the  southern  peninsula  of  Alaska  and  the  island  of  Yezo,  leaving  the  greater  part 
of  the  island  of  Hondo  on  the  outside.  The  conclusions  drawn  are  that  the  project 
of  a  railway  through  Alaska  and  North-Eastern  Siberia  may  be  quite  practicable 
in  course  of  time,  and  that  a  great  future  lies  before  any  halfway  port  that  may 
be  established  by  the  United  States  in  the  Aleutian  archipelago.  The  spot 
SQggested  for  such  a  port  is  on  Eiska  island,  where  the  United  States  Government 
is  now  preparing  to  establish  a  fortified  coaling  station. 


OBITUABY. 


Frledrich  BatseL 

Ih  Priedrich  Ratzel,  who  died  suddenly  on  August  9  at  Ammerland,  on  the 
Lake  of  Stamberg,  the  geographical  world  has  lost  one  of  its  most  learned  and 
Icilllant  representatives. 

Bom  at  Karlsruhe  on  August  30, 1844,  young  Ratzel  began  life  as  an  apothecary's 
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apprentice  at  the  vilUgs  of  Eichtereheim,  lying  in  the  midat  of  a  obftrmiDg  hill 
country  between  Heidelberg  mid  Heilbronii.  flaring  passed  bie  pharmaceutiol 
estttDinatioD,  he  was  occupied  for  some  time  aa  asaiataut  in  diapecuuiea  at  USn 
and  at  RupperBwyl,  in  Switzertacd.  1  luring  all  this  time  be  devoted  hie  span 
time  14}  earnest  study,  whilst  numerous  pedestrian  excursionti  supplied  him  with 
88  many  object-lesEons  in  a.  knowledge  of  Nature,  fur  which  he  had  an  abiding 
love.  At  length  bia  parents  yielded  lo  bie  earnest  desire  that  ho  might  receiTi 
the  benefits  of  a  UDiversitf  training.  At  Heidelberg,  Jena,  and  Berlin  he  studied 
natural  soienoe,  and  especially  Ecology,  and  in  1868  Iho  first  of  these  univerritili 
conferred  upon  hitn  the  degree  of  Fn]i..nB.,  on  the  atrenglb  of  a  paper  od  tin 
Oligocbsata,  a  group  of  the  Annelidea.  The  winter  of  lB<i&-9  he  spent  at  Mont* 
pelier  and  Cette,  in  intimate  intercourse  with  the  famous  Eoologiet,  Charles  HartiiLi 
The  "  Zoologisohe  Biiefe  vom  Mittelmeer,"  which  he  addressed  at  that  time  tO 
the  Koltiische  Zetliing,  were  so  highly  appreciated  that  the  proprietors  of  that 
infiuential  journal  engaged  him  as  a  special  travelling  carrespondent,  thai 
realizing  one  of  his  most  earnest  desires  by  enabling  him  to  gain  a  perwnil 
knowledge  of  a  considerable  fortion  of  the  Earth's  surface.  His  travels,  first  (t 
all,  look  him  through  Hungary,  N'ranaylvania,  Ituly,  and  Sicily,  but  on  tbe  outbreik. 
of  the  Franco-Gorman  War  in  1870,  he  joined  a  Baden  regiment  of  infantry  at 
volunteer,  was  seriously  wounded  at  Auxerre,  and  returned  home  an  invalid,  btdt 
the  proud  possessor  of  the  Iron  Cross. 

Tbe  year  1871  was  profitably  spent  by  him  as  a  student  at  Munich,  where  Uw 
influence  of  Zittel,  the  geologist,  and  Moritz  Wagner,  the  naturalist,  determiiMl 
his  future  career  as  a  geographer. 

In  1872  ha  resumed  his  work  as  a  travelling  correspondent,  visiting  in  succeasien 
Italy  and  Sicily,  the  Doited  States,  Mexico,  and  Cuba.  The  works  in  which  ba 
renders  an  account  of  these  travels — '  Wiindertage  eines  Naturforscbers '  (1973-tJi 
'  Sladte-  und  KulturUlder  aus  Nordamerika  '  (1876),  and  '  Ana  Mexiko  '  (1878)— 
abound  in  delightful  sketches  of  laud  and  people. 

On  his  return  from  America  in  December,  187u,  Ratzel  qualified  as  Ikictal  iA 
geography  at  the  Technical  High  School  at  Munich,  by  presenting  an  essay  oa 
Chinese  emigration  ("  Die  chinesiscbe  Auewanderung,"  1876).  In  tbe  following 
year  he  was  appointed  Professor.  In  1886  he  succeeded  Peschel  and  Bicbthoha 
as  PfofesBor  of  Geography  in  the  university  of  Leipzig,  a  position  which  he  held 
up  to  the  time  of  his  premature  death. 

Batsel  was  an  indefatigable  student,  and  a  ready,  voluminous  writer.  Id 
numerous  essays  be  dealt  with  nearly  every  branch  of  geographical  study.  In  all 
he  wrote  he  proved  bimaelf  an  original  thinker,  a  careful  observer,  and  a  master  of 
literary  style.  For  a  complete  list  of  bis  works  up  to  1901,  we  must  refer 
first  report  of  the  Qeographitche  Abende,  published  by  the  Union  of  Leipzig  Geo- 
graphers, lu  what  follows  we  shall  refer  only  to  hia  principal  works,  which  han 
made  his  reputation,  and  have  ensured  him  a  place  among  the  geographical  thinkeit 
of  all  time. 

The  first  of  these  works,  apart  from  books  of  travel  already  referred  b 
for  its  title,  '  Die  VereinigUn  Staalen  von  Nordamerika '  (1878, 1880),  a 
dealing  with  the  physical  and  political  geography  of  the  great  American  Utiiaiv 
which  Elis^  IMcluB  refers  to  aa  "  perhaps  the  best  and  most  complete  treatise  on 
the  United  States  in  any  language." 

His  next  work,  '  Anthcopogeographie '  (i.  1882,  2nd  edit.  180fi ;  ii.  1891),  is  imi 
more  ambitious  in  its  scope.  It  traces  nnd  exhibits  tbo  iutluence  which  the  phyaical 
fiwts  and  environment  have  exercised  and  aio  exercising  upon  the  history  of  wi«wHi^|- 
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Of  course,  this  philosophical  method  of  dealing  with  geography  was  not  new.  Garl 
Bitter,  not  to  trace  its  origin  further  back,  had  already  laid  down  its  principles 
in  1818,  in  the  JSinleitung  to  his  general  comparative  geography,  and  it  had 
been  employed  with  more  or  less  success  by  many  pupils  and  followers  of  Bitter, 
among  whom  may  be  mentioned  J.  G.  Kohl,  E.  Eapp,  Guyot,  G.  F.  A.  Maury, 
and  others,  but  it  had  never  before  been  dealt  with  as  comprehensively  and 
thoroughly  as  was  done  by  BatzeL  He  must  likewise  be  credited  with  having 
introduced  the  term  "^  anthropogeography  **  in  substitution  for  the  rather  vague 
terms  of  **  general  comparative  "  or  "  historical  geography ;  **  and  although  this 
term  was  at  first  objected  to,  it  has  now  been  fairly  generally  accepted  by 
geographers. 

Quite  equal,  if  not  superior,  in  merit  to  the  work  just  mentioned,  is  the 
*  Politische  Geographic,'  published  in  1897  (2nd  edit  1903),  which  applies  the  same 
comparative  method  when  dealing  with  the  'Geography  of  States,  Commerce 
and  War,*  a  work  well  deserving  the  attention  of  statesmen  and  those  aspiring 
to  dispose  of  the  destinies  of  states. 

More  popular  in  character  is  the  '  Volkerkunde '  (1885-8),  a  work  rendered 
■ooessible  to  the  English  public  by  Mr.  A.  J.  Butler's  excellent  translation  Q  The 
History  of- Mankind,*  1896-8).  Another  work  of  the  same  stamp  is  *  Die  Erde 
and  das  Leben'  (1901-2),  described  as  a  *  Comparative  Geography'  in  the  title;  a 
■hart  review  of  which  will  be  found  in  the  Qeographical  Journal  (vol.  xix.  p.  500). 

Shortly  before  his'  death,  Batzel  published  a  work  on  the  aspects  of  Nature 
(*  Naturschilderung,'  1904) ;  but  a  more  ambitious  work,  upon  which  he  had  been 
employed  for  several  years,  and  which  was  to  have  dealt  with  Biogeography  in  its 
"Widest  sense,  it  was  not  given  him  to  complete. 

As  a  imiversity  professor,  Ratzel  exercised  a  wide  and  beneficent  influence. 
Hia  lectures,  which  dealt  with  every  branch  of  geographical  inquiry,  were  attended 
latterly  by  two  or  three  hundred  students,  among  whom  were  many  foreigners. 
If  the  teaching  of  geography  in  Saxou  schoob  compares  favourably  with  what  is 
doDe  in  other  states  of  Germany,  this,  in  no  small  measure,  is  due  to  his  influence. 
His  students  revered  their  teacher,  and  on  the  twenty-fifth  anniversary  of  his 
appointment  as  professor,  they  presented  him  with  a  '*  Batzel  Fund,"  the  interest 
of  which  is  to  be  devoted  to  assist  geographical  students  in  their  researches. 
Among  many  pupils  who  enjoyed  the  advantage  of  his  teaching,  and  who  now 
occupy  respected  positions  in  the  world  of  science,  we  may  mention  Prof.  E. 
Oberhummer,  of  Vienna ;  Prof.  Hassert,  of  Cologne ;  Prof.  Werle,  the  director  of 
the  Anthropological  Museum  of  Leipzig;  A.  M.  Eckert,  Docent  in  geography  at 
Kiel ;  and  H.  F.  Helmolt,  the  historian. 

E.  G.  B. 


Sir  Michael  Biddnlph. 

General  Sir  Michael  Biddnlph,  b.  a.,  o.cb.,  etc.,  died  on  July  23  last,  in  his  eighty- 
second  year,  at  his  residence  in  Whitehall  Court.  He  had  been  a  member  of  the 
Society  since  1880.  The  deceased  officer  was  the  son  of  the  Bev.  T.  S.  Biddnlph,  of 
Amroth  Castle,  Pembrokeshire,  and  was  educated  at  the  Boyal  Military  Academy, 
entering  the  Boyal  Artillery  in  1843.  He  served  with  distinction  throughout  the 
Crimean  war,  but  the  greater  part  of  his  military  service  was  connected  with  India. 
From  1876  to  1878  he  was  in  command  of  the  Bohilkand  district,  afterwards  com- 
manding the  Quetta  field  force  and  the  second  division  of  the  Kandahar  field  force 
during  the  Afghan  war  of  1878-79.  During  the  campaign  he  and  his  troops  made 
many  long  and  trying  marchesi  pushing  their  way  as  far  as  the  Helmand  river. 
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This  work  gave  some  scope  for  his  geographical  leanings  in  a  country  tliea  b«l 
imperfectly  known,  and  during  a  short  furlough,  in  1880,  he  read  before  the  Socielj 
a  i^uable  paper  on '  Pishin  and  the  routes  between  India  and  Candahar/  wbibh  wai 
printed  in  the  Proceedings  for  that  year,  illustrated  by  excellent  skatohea  of  tht 
country.  Indirectly  he  had  done  much  to  further  geographical  knowledge  bj  tbt 
help  and  encouragement  he  gave  to  the  survey  officers  deputed  to  work  with  hit 
column,  among  whom  were  included  men  afterwards  well  known  in  the  geogn^ilucil 
world,  such  as  Sir  Thomas  Holdich,  Greneral  Woodthorpe,  and  Colonel  Tanner.  Leav- 
ing India  in  1886,  Sir  Michael  became  president  of  the  Ordnance  Committee,  a  post 
which  he  held  till  1889.  He  was  Groom-in-Waiting  to  Queen  Victoria  for  a  number 
of  years,  and  Keeper  of  the  Regalia  at  the  Tower  of  London  from  1891  to  1896,  wba 
he  became  Gentleman  Usher  of  the  Black  Rod,  retaining  the  poet  till  his  death. 


M^'or  0.  H.  Bretherton. 

The  country  has  lost  the  services  of  a  most  promising  officer  by  tha  death  of 
Major  G.  H.  Bretherton,  D.8.O.,  which  occurred  by  drowning  in  the  Sanpo  during 
the  crossing  of  that  river  by  the  British  expedition  en  route  for  Lhasa.  Ha  was 
bom  in  1860,  the  son  of  the  late  Edward  Bretherton,  of  Clifton,  and  entering  ths 
army  served  in  Egypt  and  on  the  north-west  frontier  of  India,  where  be  was  for 
some  years  on  special  duty  in  Gilgit  and  Kashmir,  doing  excellent  service.  Ho 
had  been  chief  transport  officer  to  the  Tibet  expedition,  and  in  this  capadtj 
performed  arduous  and  invaluable  services  in  the  (Boe  of  great  difficulties.  A 
journey  which  he  made  in  1901  by  a  new  route  across  the  Himalayas,  from  the 
Indus  to  the  Kashmir  valley,  was  briefly  described  in  the  Journal  for  May,  1902. 


The  Hon.  John  Douglas. 

The  Hon.  John  Douglas,  Governor  of  Thursday  island,  whose  deith,on  July  22 
last,  we  regret  to  record,  was  an  old  member  of  our  Society,  having  joined  in  1870. 
He  was  bom  in  1828,  and  his  father,  the  late  Henry  A.  Douglas,  was  brother  of 
the  fifth  and  sixth  Marquises  of  Queensberry.  After  graduating  at  Durham  Uni- 
versity in  1850,  Mr.  Douglas  settled  in  New  S^uth  Wales,  and  in  1859  and  follow- 
ing years  had  a  seat  in  the  parliament  of  that  colony.  But  in  1863  he  moTed  to 
Queensland,  with  which  he  maintained  his  connection  during  the  remainder  of  hit 
life,  holding  various  posts  in  the  government,  and  representing  the  colony  as  Agent- 
General  in  London  in  1870-71.  In  1878  he  became  Colonial  Secretary,  and  in 
1885  Resident  at  Thursday  island,  returning  to  the  same  post  in  1889,  after  holding 
the  post  of  Special  Commissioner  for  British  New  Guinea  for  throe  years,  after  the 
death  of  Sir  Peter  Scratchley.  He  had  remained  in  charge  at  Thursday  island 
until  the  last,  his  death  occurring  on  the  island.  He  was  the  author  of  interesting 
papers  on  Thursday  island  and  Torres  strait,  published  in  the  Queensland  Otfh 
graphical  Journal  and  elsewhere. 


The  Sey.  Francois  Coillard. 


Since  the  Upper  Zambezi  region  was  first  opened  to  civilizing  influences  by  the 
labours  of  Livingstone,  no  one  man  has  been  so  completely  identified  with  the  for* 
therance  of  the  good  work  so  inaugurated  as  the  Rev.  F.  Coillard,  whose  death,  we 
regret  to  record,  took  place  at  Lialui  on  May  27  last.      M.  Coillard,  as  is  wekA 
known,  was  a  French  Protestant  missionary,  who  began  work  in  Basutolaod 
1857,  afterwards  pushing  further  into  the  interior,  and  finally  catablishing 
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mission  in  the  Barotse  country  o^er  twenty  years  ago.  Every  traveller  who  has  since 
▼isited  that  region  has  borne  testimony  to  the  excellence  of  his  work,  which  he  had 
begun  to  see  bearing  fruit  in  Bpite  of  many  discoura^rements.  M.  Coillard  married, 
in  1860,  a  daughter  of  the  Rev.  L.  Mackintosh,  of  Edinburgh ;  and  was  throughout 
a  warm  advocate  of  the  extension  of  British  influence  in  the  Zambezi  basin,  as 
farthering  the  best  interests  of  the  native  races.  In  1897-98,  M.  Coillard  published, 
both  in  English  and  French,  an  account  of  his  labours,  which  incidentally  supplied 
▼aluabie  information  on  the  Marotse  and  their  country. 


CORRESPONDENCE. 

The  Survey  of  Canada. 

The  August  number  of  the  Journal  contains  a  review  on  my  "Repoit  on  the 
Sorvey  of  Canada,"  wherein  the  reviewer  attributes  to  me  the  strange  opinion 
that  an  absolute  determinatiou  of  longitude  can  be  made  with  about  the  same 
degree  of  accuracy  as  that  involved  in  a  determination  of  latitude.  I  am  afraid 
a  carelessly  worded  sentence  must  have  misled  him.  I  certainly  never  entertained 
such  an  idea,  and  I  fully  concur  that  absolute  determinations  of  longitude,  i.e. 
determinations  other  than  those  made  by  exchange  of  telegraphic  signals,  have  no 
place  in  a  scientific  survey. 

B.   H.   HiLLB. 

War  Office,  Sept.  19, 1904. 
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AddUiom  to  the  Library, 
By  EDWABD  HXSAWOOD,  M.A.,  Librarian^  RG.S. 

The  following  abbreviationa  of  noons  and  the  adjectives  derived  from  them  are 
employed  to  indicate  the  source  of  articles  f^m  other  publications.  G^graphical 
names  are  in  each  case  written  in  full : — 


A.  s  Academy,  Aoademie,  Akademie. 
Ahh.  =  Abhandlungen. 

Ann.  =  Annals,  Aimales,  Annalen. 

B.  ss  Bnlletin,  Bollettino,  BoletinL 
Col.  =  Oolonies. 

OoDL  ss  Oommeroe. 

€L  B.  =  Gomptee  Bendua. 

S.  s  BrdkoDJae. 

G.  s  (Geography,  G^ographie,  Geografia. 

Gee.  s  Gesellaohaft 

I.  ss  Instlinte,  Institntion. 

Ii.  slivettiya. 

J.  =  JonmaL 

Jb.  rr  Jahrbuch. 

k.  n.  k.  =  kaiaerlich  ond  kSniglioh. 

If.  s:  MitteUungen. 


Bfag.  =  Maganne. 

Mem.  (m^m.)  =  Memoirs,  M^moires. 

Met.  (m^t)  =  Meteorological,  etc. 

P.  =  Proceedings. 

B.  =  Boyal. 

Bev.  (Biv.)  =  Beview,  Bevue,  Bivista. 

8.  =  Sodety,  Sod^t^,  Sels^ab. 

Sc.  =  Soienoe(s). 

Sitib.  =  Sitzongsberidht 

T.  =  Transactions. 

Ts.  =  Tijdsohrift,  Tidskrift. 

V.  =  Verein. 

Yerh.  =  Yerhandlungen. 

W.  =  Wissensohaft,  and  compounds. 

Z.  =  Zeitsohrift. 

Zap.  =  Zapiski. 


On  aooonnt  of  the  ambiroity  of  the  words  octavo^  quarto,  eta,  the  siae  of  books  in 
the  list  below  ii  denoted  by  ue  length  and  breadth  of  the  cover  in  inches  to  the  nearest 
half-inch.    The  sise  of  the  Jowrmdin  10  x  6). 

A  Mleetion  of  the  works  in  this  list  will  bo  notiood  olsewhore  in  the  **  Joomal." 

EUBOPE. 

Italy.  Baedeker. 

Italy  from  the  Alps  to  Naples.     Handbook   for  Travellers,  by  Karl  Baedeker. 

liOipeic:  Karl  Baedeker,  1904.    Size  6|  X  4},  pp.  xlii.  and  424.    Maps  and  PUina, 

Prioe  9m,    Presented  by  the  Publishers, 

JfO.  IV.— OCTTOBBR,    1904.]  2   K 
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Italy— Blbliogrraphy.  Bev.  G,  Italiana  10  (1903):  pp.  112. 

IMbliografia  Geografica  della  regione  Italiana,  Anno  ii.,  1902. 

Italy— Oeodeey.  OattoliM. 

Diierazioni  Astronomioo-Geodetiche  es)9qnite  negli  anni  1901-02  a  Portofino(BIoBte 
del  Tolografo)  nell'  Isola  Maddalena  (Bemaforo  Guardla  Yeoohia)  ed  a  LhrotBO 
(Acoademia  Nayalo).  Besoconto  del  Gap.  P.  L.  Cattolica.  Genoya,  1904.  ffiaa 
l.'^i  X  9|,  pp.  z.  and  82.    Presented  hy  the  B.  Istituto  Idrografico,  Genoa. 

Italy— Hydrography.  OattflUM. 

V*  CongrosBO  Geografioo  Italiano,  Napoli,  9  Aprile  1904.  Lo  stato  atttude  della 
Cartografia  Nautica  Italiana  ed  i  la  von  dolle  future  campagne  idrografiche.  Comii- 
iiicazione  del  Capitano  P.  L.  Gattolioa.  Geneva,  1904.  Size  11  X  8,  pp.  8.  TndeM 
Maps,    Pretmted  by  tJie  R.  IstittUo  Idrografieo,  Genoa. 

Italy— Sardinia.  B,S.G.  Italiana  5  (1904) :  315-351.  Gtltri. 

Una  gita  in  Sardegna.  Divagazionl  biogeografiohe  del  dott.  B.  Gestro.  WUk 
Sketeh-mapt  and  lUuttrations. 

Italy— SiaUy—Bivers.     AUi  R.A.  Lincei,  Retidioonti  13  (1)  (1904) :  707-713. 
Snlla  provisiono  dello  piene  dei  fiumi  in  Sicilia.    Nota  del  dott.  F.  Eredia. 

Horway— Glommen.      Norske  G.S.  Aarhog  14  (1902-3) :  96-102. 
GlommeuB  b0ining  ved  Kongsvingor.    Af  Dr.  Hans  BeuBoh. 
On  the  origin  of  the  bend  of  the  Glommen  at  Kongsvinger. 

Horway— Orography— Hiitorioal.    Nor»ke  G.S.  Aarhog  14  (1902-3):  1-36. 
Det  norske  fjeldsystem.    Af  Einar  Haffner. 
Mainly  on  the  hiBtorical  development  of  a  knowledge  of  the  monntaina  of  Korwmy. 

Bnmania.  StoiM. 

Alexandre  A.  G.  Sturdza.  La  Ronmanie  n'appartient  pas  k  la  p^ninanle  balkaa- 
ique  proprement  dite  ni  comme  sol,  ni  oomme  race,  ni  oomme  Itat  Tradnotkn 
Francaise.  Bnoarest :  J.  Y.  Sooecu,  1904.  Size  9}  X  6|,  pp.  32.  Maps.  Pra- 
tiented  by  the  Societatea  Geograficd  Somtnd. 

Urges  that  Bnmania  should  not  be  included  by  map-makers  as  part  of  the  '*  Balkaa 
Peninsula.'*    (See  note  in  the  Monthly  Becord  for  September,  p.  345.) 

Gommeroial  Russia  in  1901.  Area,  population,  finances,  currency,  railways,  induatir 
and  agriculture,  and  Foreign  Gommerce  and  Commerce  of  United  States  with 
Bussia.  [From  the  Monthly  Summcury  of  Commerce  and  Finance  for  February, 
1904.]     ^Vttahington,  1904.    Size  11 J  x  9,  pp.  2755-2870.    Map. 

Bnsaia— Blaek  Sea  Gaait.    Scottish  G.  Mug.  20  (19(H) :  285-305.  lUagvlfUit 

The  Biviera  of  Bussia.    By  Y.  Dingelstedt.     With  lUusiraiions. 

Bniaia— Finland.  Tfaiirirti 

Observations  m^teorologiques  public  par  Tlnstitut  M^teorologique  Central  de  la 
Sticiet^  des  Sciences  de  Finlande.  Etat  des  glaces  et  dee  neigea  en  Finlande 
pendant  Thiver  1892-1893  expoa^  par  Axel  Heinricha.  Kuopio :  Imp.  K.  Malm- 
strom,  19lH.    Size  15  x  10,  pp.  78,    Map*. 

Seheldt.  B.S^  Beige  G.  88  (1904) :  97-109.  OttMt 

L^Orientation  des  Vallees  dans  le  baasin  de  rEscaut    Par  J.  Comet. 

8wed«A— Flora.  BAmUm. 

A.  Schulz :  Ueber  die  Entwioklungsgeechichte  der  gegenwartigen  pbanerogamea 
Flora  uihI  IManiendecke  Schwedens.  (Sonderabdruck  aus  den  Berichten  der 
DoutM^hen  Bocanischen  Geeellschaft,  Jahrg.  llXH.  Band  XXII^  Heft  2.)  Berlin: 
G^brMer  B«>mtr»ger.  llMH.  Size  10  x  ^,  pp.  133-143.  Presemisd  ky  Om  AwOtor. 
CVimbats  some  of  the  views  put  forward  by  Dr.  Gnnnar  Andersaoo. 

SwritMrlaad.  Oaaliigi. 

C\>nwav  and  Coolidg^*s  Climbers'  Guides.    The  Bernese  Oberiand.    ToloMe  ii. 

From  tke  M^nohjoch  to  the  GrimaeL    Bv  W.  A.  B.  C^xdidge^    LoDdoo :  T.  Fidier 

Vnwin.  1904.    Size  5J  x  i,  pp.  xxviiL  and  190.     Price  lOs.    PrssenUd  fty  UU 

PMid^. 
SwitBarUad.  Le  G\^.  BS.G.  (^etartv  iS  (1904) :  2S-S0. 

Le  lac  d*  JSgeri  et  Morgaiten.     Par  A.  KnJIt     With  Jhp. 
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SwiUerlaad.  

Handbook  for  Switzerland  and  tho  Adjacent  Regions  of  the  Alps.  Nineteenth 
Edition.  London :  E.  Stanford,  1904.  Size  7x5,  pp.  cyi  and  556.  Maps  and 
Plan*.    Price  10«.    Presented  by  the  Publisher, 

This  edition  has  been  completely  remodelled  and  thoroughly  revised,  with  a  view  to 
bringing  it  into  line  with  the  changed  conditions  of  modern  travel,  and  in  the  hope 
that  it  may  "  become  as  indispensable  to  travellers  in  Switzerland  as  in  former  days 
the  earlier  editions  were  to  the  predecessors  of  the  present  raoe  of  Swiss  tourists." 

Switzerland.  Btebler. 

Das  Goms  nnd  die  Gomser.  Yon  F.  G.  Stebler.  (Beilage  znm  Jahrbuoh  8.A.C., 
Band  xzxviii.)  Zftrich :  F.  Amberger  vorm.  D.  Btirkli,  1903.  Size  10}  x  7}, 
pp.  viii.  and  112.    Map  and  Illustrations. 

•witzarland— Flora.  Sohnlz 

Entwickelnngsgesohichte  der  gegenwartigen  phanerogamen  Flora  nnd  Pflanzen- 
deoke  der  Schweiz.  Von^A.  Sohulz.  (Abdruck  aus  :  Beihefte  zum  Botanischen 
Centralblatt,  Band  XVII.,  Heft  1,  1904.)  Jena:  G.  Fischer.  Size  9}  X  6J, 
pp.  157-194.    Presented  by  the  Author, 

Criticizes  the  recent  work  of  Marie  Jcrosch  (cf.  ante,  p.  333). 

Switzerland — Qeographieal  Dictionary.  Knapp,  Borel,  and  Attinger. 

Geographisches  Lexikon  der  Schweiz  mit  dem  Beistande  der  Geographiscben 
Geeelischaft  zu  Nenenburg  heransgegeben  unter  der  Leitung  von  C.  Knapp, 
M.  Borel,  nnd  Y.  Attinger.  .  .  .  Dentsclie  Ansgabo  besorgt  von  U.  Brunner. 
Zweiter  Band.  Emmenholz — Kraialppass.  Nenenburg:  Gebriider  Attinger, 
1904.  Size  11  X  7},  pp.  viii.  and  768.  Maps  and  Illustrations,  Presented  by  Herr 
H.  Brunner. 

flwitierland — Hydrology.  


Table  de  Recapitulation  des  Principauz  R^sultatsdes  Observations  hydrom^triques 
tniases  pour  I'ann^  1893.    Ditto  1899.     Bern,  1903.    Size  15  x  10,  pp.  40  and  52. 

Switzerland— Hydrology  and  Meteorology.  


Tableaux  graphiques  des  Observations  hydrom^triques  suisses  et  des  temperatures 
de  Tair  et  des  hauteurs  pluviales  pour  rann^e  1902.  Bern,  1903.  Size  15^  x  10, 
pp.  20.    Diagrams. 

Switnrland— PopnUtion.    Jahresb.  O.  Qes.  Bern  18  (1900-1902):  129-167.  Zivier. 

Die  Yerteilang  der  Bevolkerung  im  Oberrheingebiet  naoh  ihrer  Dichte.  Ein 
Beitrag  zur  Anthropogeographio  des  Kantons  Gmubiinden.  Yon  Dr.  H.  Zivier. 
With  Map. 

SwitMTland— Belief.    JahreA.  G,  Qes.  Bern  18  (1900-1902) :  1-38.  liez. 

Die  Yerteilung  der  mittleren  Hohe  in  der  Schweiz.   Yon  Dr.  H.  Liez.    With  Maps, 

Turkey— Bofponif.      Deutseh,  Rundschau  O.  86  (1904) :  393-397.  Brann. 

Qrieohische  Walddorfer  am  Bosporus.    Yon  F.  Braun. 

If  mited  Kini^om—Ireland.  Lamplngh  and  others. 

Memoirs  of  the  Geological  Survey,  Ireland.  The  Geology  of  the  country  around 
Belfast.  (Explanation  of  the  Belfast  Colour-printed  Drift  Map.)  By  G.  W. 
LainplQgh,  J.  R.  Kilroe,  A.  M.  Henry,  H.  J.  Seymour,  W.  B.  Wright,  and  H.  B. 
Molt  Dublin;  London:  E.  SUinford,  1904.  Size  10  X  6},  pp.  viii.  and  166. 
lUustrations.    Price  3«. 

ASIA. 

ehinete  Empixe— Tibet.    le.  Russian  0.8.  39  (1903) :  437-479.  Orun-Orjimailo. 

Cbntribation  to  the  Ethnology  of  Amdo  and  Kuku  Nor  district.  By  G.  £.  Grum- 
Ckijimailo.    [In  Russian.] 

Cmineee  Xmpire— Tibet.     PeUrmanns  M.  60  (1904) :  107-112.  Schlagintweit. 

Tibet.    Yon  Dr.  E.  Schlagintweit     WiOi  Map, 

COtineee  Empire— Tibet.    Z.  Ges.  Erdk,  Berlin  (1904)  :  328-361.  Tronnier. 

Die  Durohqaerong  Tibets  seitena  dor  Jesuiten  Johannes  Grueber  und  Albert  do 

9    IT. 9 
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Dorvillo  iro  Jahr  lOCl.  Kine  Studie  iiber  das  Leben  nnd  die  Reise  der  beidMi 
V&ter.     Von  R.  Tronnier.     With  Map. 

An  abstract  of  this  paper  will  bo  given  elsewhere. 

Chinese  Empire— Tibet.        Monthly  Rev.  16  (1904) :  41-54.  WfOf- 

British  Relations  with  Thibet.     By  H.  C.  Wylly. 

Eastern  Asia.  Monthly  Weather  Bev.  32  (1904) :  124-125.  OaRiitt. 

C^mate  of  Siberia,  Korea,  and  Manchuria.    By  Prof.  E.  B.  Garriott. 

Eastern  Asia.  KiataMr. 

Russland  in  Asien.  Band  vii.  Die  Beziehangen  Rnsslands  an  Japan  (mit 
besouderer  Berficksichtigung  Koreas).  Yon  Krahmer.  Leipzig:  Zackschw«idt 
&  Co.,  1904.    Size  9}  x  6},  pp.  viiL  and  222.    Map. 

Freneh  Indo-China.     B.  Comity  VAsie  Fran^aise  4  (1904) :  220-224.  — < 

Une  Nonvelle  Yoie  d'acc^  de  la  o6te  annamitiqne  au  M^ong.  Par  B.  0. 
With  Map. 

India — Burma.  Vum^ 

The  Burma  Route  Book.  Part  i.  Routes  in  Northern  Burma.  Compiled  by 
Captain  M.  C.  Nangle,  for  the  Intelligence  Branch,  Quarter-Master  QeneraFi 
Department,  Simla.  1903.  Calcutta,  1904.  Size  13}  x  8},  pp.  206.  Index  M^ 
Preiented  by  the  Intelligenee  Branch,  Simla. 

Indvi — Census.  , 

East  India  (Census).    General  Report  of  the  Census  of  India,  1901.     London: 
Eyre  &  Spottiswoode,  1901.   Size  13}  x  8},  pp.  xx?i.  and  582.   Maps.    Price8B.9d, 
A  most  valuable  account  of  the  results  of  the  census  in  a  generalized  fom.   It 
will  receive  special  notice. 

India— HimaUyas.  Alpine  J.  22  (1904) :  122-124.  FrMkfldi 

How  to  climb  Kangchenjunga :  a  Topographical   Note.      By  D.  W.  Freshfiflld. 
With  lUuetraiion, 

India— Himalayas.  Appalachia  10(1904):  241-255.  WodaMi 

Ascent  of  the  Great  Chogo  Loongma  Glacier,  and  other  Climbs  in  the  Himalajaa 
By  Fanny  Bullock  Workman.     With  lUustratiom. 

India— Kolar  Gold  Field.    B.  Mysore  Oeolog.  Dep.  No.  2  (1904) :  pp.  48.  SmeeO. 

Air  Blasts  and  Quakes  on  tho  Kolar  Gold  Field.  By  W.  F.  Smeeth.  With 
Illwirations. 

Indiar— Languages.    Imp.  and  Asiatic  Quarterly  Rev.  17  (1904)  :  2G7-286.        Orianoi. 

The  Languages  of  India,  and  the  Census  of  1901.    By  G.  A.  Grierson. 

India— North- West  Frontier. 

Administration  Report  of  the  North- West  Frontier  Province  from  9th  November, 
1901,  to  March,  1903.  Peshawar,  1903.  Size  13J  x  8|,  pp.  iv.,  viii.,  and  76. 
Presented  hy  the  Chief  Commissioner  North-  West  Frontier  Province. 

Of  special  interest  on  account  of  the  recent  inauguration  of  the  province,  of  the 
physical  features  and  history  of  which  a  sketch  is  given. 

India  and  Oeylon — Railways.  Trolt. 

Index  to  all  Railway  and  Military  Stations,  and  Mileage  Book  for  Troths 
Coloured  Map  of  Railways  in  India,  Burma,  and  Ceylon,  as  compiled  for  the 
Bengal  Nagpur  Railway  Company.  By  J.  Harrington  Trott  Calcutta,  1903. 
Size  13^  X  8^,  pp.  [18],  xxxvii.,  and  60.    Map.     Presented  hy  J.  H.  TroU,  ^q. 

Indian  Ooean— Kerguelen  Island.     Questions  Dipt  et  Colon.  17  (1901) :  748-76a    BulL 
L'ile  de  Kerguelen.     Par  H.  J.  Bull.     With  Maps. 

Indian  Ooean — Maldive  and  Laccadive  Islands.  Gardiner. 

The  Fauna  and  Geograpliy  of  the  Maldive  and  Laccadive  Archipelagoes. 
Edited  by  J.  S.  Gardiner,  Vol.  ii..  Part  iii.  i 'am bridge:  the  University  Press ; 
London:  C.  J.  Clay  &  Sons,  1904.  Size  11 J  x  9,  pp.  669-806.  Plates.  Price 
I5s.  net. 

All  the  reports  in  this  part  refer  to  animal  life. 
Indo-China.  La  G.,  B.8.Q.  Paris  9  (1904)  :  376-379.  Alteff. 

liC  traite  franco-siamois.     Par  D.  Aitoff.     With  Map. 
Cn  the  map,  the  explanations  of  the  two  kinds  of  diagonal  hatchinga  have  been 


OIOQRAPHICAL  UTKRATUSK  OF  THE  MONTH.  493 

accidentally  interchanged.      The  statement   that    the    police    of   the   provinces   of 
Battambang,  etc.,  is  to  be  pla(^  under  French  oflScers,  is  also  puzzling. 

Indo-China.  Deutach.  Bundiohau  O.  26  (1904) :  370-371.  

Die  neue  franzosisch-siamesische  Grenze.     With  Map. 
Indo-China— Fnnan.  ^  /.  AMiatique  1  (1903) :  109-150.  Aymonier. 

Le  Founan.    Par  E.  Aymonier. 

Indo-China — Moit.  Oautier. 

B.a,0.  Cam.  Havre  19  (1902) :  95-109, 172-182,  234-248 ;  20  (1903) :  305-317, 

371-379,  428-440. 

Etude  BUT  lea  Mo'is.    Par  A.  Gautier. 

Japan.  Beynofo. 

En  la  Gorte  del  Mikado.  Booetos  Japoneses  por  D.  Francisco  de  Boynoso. 
Madrid,  1904.    Size  9x6,  pp.  xir.  and  448.    Presented  by  tA«  Author. 

Japan.  

Gommercial  Japan  in  1904.  Area,  Population,  Production,  Railways,  Telegraphs, 
and  Transportation  Routes,  and  Foreign  Commerce  and  Ck)mmerce  of  United  States 
with  Japan.  (From  the  Monthly  Summary  of  Commerce  and  Finance  for  February, 
1904.)    Washington,  1904.    Size  12  x  9,  pp.  2873-3018.     Map. 

Japan. 


Imperial  Geological  Survey  of  Japan,  with  a  catalogue  of  articles  and  analytical 
results  of  the  specimens  of  soils  exhibited  at  the  I^uisiana  Purchase  Exposition 
held  at  St.  Louis,  Missouri,  United  States  of  America,  in  1904.  Tokyo :  The 
Imperial  Geological  Suryey  of  Japan,  1904.  Size  10|  x  7|,  pp.  60  and  16.  Maps 
and  Portraits. 

Contains  a  sketch  of  the  history  and  work  of  the  geological  survey  of  Japan. 
Japan—Oeology. 


Outlines  of  the  Geology  of  Japan :  Descriptive  Text  to  accompany  the  Geological 
Map  of  the  Empire  on  the  Scale  1 : 1,000,000.  Compiled  by  the  officials  of  the 
Imperial  Geological  Survey  of  Japan,  Department  of  Agriculture  and  (Commerce. 
Tokyo:  The  Geological  Survey,  1902.  Size  9|  X  7,  pp.  vi.  and  252.  Presented 
by  the  Imperial  Geological  Survey,  Japan. 

See  review  in  the  September  number,  p.  335. 

Fortnightty  Rev.  75  (1904) :  946-954.  Hilliar. 

Korea :  its  History  and  Prospects.    By  Sir  W.  C.  Uillier,  K.c.M.a.,  c.b. 

Lay. 

Trade  of  Corea  for  the  year  1903.  Foreign  Office,  Annual,  No.  3220, 1904.  Size 
10  X  ^y  pp.  18.    Price  1^. 


Commercial  Korea  in  1904.  Area,  Population,  Production,  Railways,  Telegraphs, 
and  Transportation  Routes,  and  Foreign  Commerce  and  Commerce  of  United  States 
with  Korea.  (From  the  Monthly  Summary  of  Commerce  and  Finance  fur  January, 
1904.)    Washington,  1904.    Size  12  X  9},  pp.  2449-2482.    Maps. 

Xalaj  Arehipelago— Celebes.     Petermanm  M.  50  (1904) :  128-129.  Foy. 

Ueber  die  Herkunft  des  Namens  "  Celebes."    Von  Dr.  W.  Foy. 
Xalaj  Arohipelago — Celebes.    Petermanm  M.  50  (1904) :  80.  Barasin. 

Ueber  die  Herkunft  des  Namens  **  Celebes."    Yon  Dr.  F.  Sarasin. 
The  explanation  given  was  subsequently  contested  (see  above). 

Malay  Arohipelago— Sumatra.    G/o&tM  86  (1904) :  24-30.  Hagen. 

Die  QajoB  auf  Sumatra.    Yon  Dr.  B.  Hagen.     With  Illustrations. 

nUippine  Ulands.  Blair  and  Bobertion. 

The  Philippine  Islands,  1493-1898.  Edited  and  annotated  by  £.  H.  Blair  and 
J.  A.  Robertson,  with  historical  introduction  and  additional  notes,  by  E.  G.  Bourne. 
Vol.  xi.,  1599-1602  (pp.  320) ;  vol.  xU.,  1601-1604  (pp.  324) ;  vol.  xiii.  1604-1605 
(pp.  318);  vol.  xiv.,  1605-1609  (pp.342);  vol.  xv.,  1609  (pp.  332).  Cleveland, 
Ohio :  The  Arthur  H.  Clarke  Co.,  1904.     Size  10  X  6|.    Maps  and  Plates. 

miippine  Islands— Bibliography.  Griffin  and^Phillips. 

A  List  of  Books  (with  references  to  Periodicals)  on  the  Philippine  Islands  in  the 
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Library  of  Congress,  by  A.  P.  C.  GriffiD,  with  Chronological  List  of  Maps  in  tiie 
Library  of  Congress,  by  P.  Lee  Phillips.  Washington,  1903.  Bise  11  X  7),  pp. 
xvi.  and  898.    Pretenied  hy  (he  Library  of  Congress, 

AFRICA. 

British  East  Africa.  /.  Anthrop.  I.  33  (1903) :  325-359.  SbUif. 

British  East  Africa.  Anthropological  Studies  in  Kayirondo  and  KandL  ByCW. 
Hobley.     With  Plates. 

British  East  Africa— Kiknyu  Language.  XeBrtgir. 

Knglish-Kikayu  Vociibnlnry.  Compiled  for  the  use  of  the  C.M.S.  Missions  in  East 
Africa.  By  A.  W.  McGregor.  London :  Society  for  Promoting  Christian  Know* 
ledge,  1904.    Size  6}  x  4|,  pp.  192.    PresetUed  by  the  Author. 

Congo — Fever.  Y^f* 

La  fidvre  bilieuse  h^moglobinurique  dans  le  Bassin  du  Congo.  Par  le  Dr.  L.  V^y. 
Bruxelles,  1904.    Size  10  x  6J,  pp.  116.    Presented  hy  the  Author. 

Congo  Bute.  La  Q.,  B.&G.  Paris  9  (1904)  :  431-444.  Bnuqi 

Mission  du  Bourg  de  Bozas.  III*^  Partie.  Du  Nil  k  TAtlantiquc.  Par  E.  Brompt 
With  Map. 

Congo  State— Katanga.    Mouvement  O.  21  (1904):  169-174, 181-185.  Latte 

I^s  Toies  navi gables  an  Katanga ;  reconnaissances  du  lieutenant  Lattes.     WUk 
Maps, 
See  note  in  Monthly  Record  for  September  (p.  350). 

Dahome.  Fraa^oii 

Benseignements  Colon.,  Comity  VA/rique  Fran^aise,  Nos.  4  and  5  (1904)  : 

97-103,  132-136. 

Le  Royaume  du  Porto-Novo.    Par  G.  Fran9oi8. 

Egypt — Historical.  Bnlgt. 

Lady  Meux  Manuscript  No.  6.  The  Book  of  Paradise ;  being  the  HiBtories  and 
Sayings  of  the  Monks  and  Ascetics  of  the  Egyptian  Desert,  by  Palladiot, 
Hieronymus,  and  others.  The  Syriac  Texts,  according  to  the  Recension  of  *Anftn- 
i&hO  of  B^th  'Abhe,  edited  with  an  English  translation,  by  E.  A.  Wallia  Budge. 
2  vols.  London,  1904.  Size  11}  x  7),  pp.  Ixxviii.,  1096,  and  768.  Presented  by 
Lady  Meux. 

Egypt— Sinai  Globus  85  (1904) :  249-253.  BeboaafiUL 

Die  Halbinsel  i>inai,  auf  Grund  eigener  Forschung  dargestellt  von  Prof.  Dr. 
E.  D.  Schoenfeld. 

Egyptian  Sudan.  /.  B.  Cdonial  L  36  (1904) :  486-513.  FitiaeraUL 

The  Commercial  possibilities  of  the  Sudan.    By  W.  W.  A.  FitzGerald. 

Egyptian  Sudan.  B.S.  Kh^div.  G.  6  (1904):  171-188.  TappL 

De  pays  des  Chillouks.    Par  le  K.  P.  Tappi.     With  Map. 

Eritrea.  B.8.G.  Italiana  6  (1904) :  352-377.  TaAcradi 

Chenafeni.    Note  del  A.  M.  Tancredi.     With  Sketch-maps  and  Diagram, 

Qerman  East  Afrioa.  Koart. 

Beriehte  Land-  u.  Forstwirtschafl  Deutsch-Osta/nka  2  (1904):  143-164. 

(ieologisoh-ag^onomische  Untersuchung  der  Umgegend  von  Amani  in  Ostusambara. 
Von  Dr.  W.  Koert.     With  Map. 

German  East  Afiriea.      M.  DeuUch-SchuUgeb.  17  (1904) :  97-98.  Spiigada. 

Begleitworte  zu  der  Kurte  der  Gebiete  am  8iidlichcn  Tanganjika-  nnd  Bakwa- 
See.  Von  P.  Sprigade.     With  Map.     Also  separate  copy  presented  by  the  Auikor. 
The  excellent  map,  largely  based  on  the  surveys  <>f  Capt.  von  Prittwiti  n.  Gaffitm, 

is  on  the  scale  of  1 :  500,000. 

Gorman  East  Africa.  Tdzaan 

Beriehte  Land- u.  Forstwirtscha/t  Deutsch-Oftafrika  2  (190^) :  128-142. 

Die  goologischen  und  hydrographischen  Verbal  tnisse  an  der  Karawanenatrasse 
Kilwa-Songea,  Beisebericht  des  K.  Gcologeu  D.  F.  Tomau.  Wiik  Map  cad 
Plole. 
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Oamuui  East  Afriea— Survey.     M.  Dmd$eh.  SchutMgeb.  17  (1904):  99-106.       Teehmer. 

Fhotogrammetriache  Aufnahme  in  WeBt-Usambara,  Deutsch-Ostafrika.  Yon  F. 
Teohmer.     With  lUustratiom. 

Bnrnuk  South-Wert  Afrioa.    Globus  85  (1904) :  838-341,  348-352.  OeBiert. 

Ueber  Bentabilitat  and  Bankosten  einer  Eanene-Ableitung.    Yon  F.  Gessert. 
On  a  propoeed  scheme  of  diverting  the  Kanene  for  irrigation  purposes. 

Oerman  South- West  Africa.  Hanemann. 

Wirtschaftliohe  und  politische  Yerhaltnisse  in  Deutsch-SiidweBt-Africa.  Yon  Dr. 
Hanemann.  Berlin :  Deutscher  Kolonial-Yerlag  (G.  Meinecke),  1904 :  Size 
10  X  6i,  pp.  62. 

KamenuL  Qlobtu  86  (1904) :  265-269,  333-337.  Bauer. 

Bilder  ans  dem  deutschen  Tsadsee-Gebiet.    Yon  F.  Bauer.    With  lUustrationa. 

KMiiamn.  QJi  10  (1904) :  1-13,  74-86, 121-134,  203-218.  Hutter. 

Landsohaftsbilder  aus  Kamerun.  Yon  Hauptmann  a.  D.  Hutter.  With  IUuB' 
trationi. 

Kamenm.  M.  Deutseh,  Schutzgeb,  17  (1904) :  87-88.  Moisel. 

Notiz  zur  Elarte  des  Crossfluss-Oebietes  zwischen  Nssakpe  und  Ossidinge.  Yon 
M.  Moisel.    With  Map, 

Madagasoar.  0.  Bd.  138  (1904):  1318-1321.  Colin. 

Observations  magn^tiques  k  Tananarive.    Par  le  P.  Colin. 

HOBTH  AMBBIOA. 
Alaska.  Mendenhall  and  Sohrader. 

The  Mineral  Resources  of  the  Mount  Wrangell  District,  Alaska.  By  W.  0. 
Mendenhall  and  F.  C.  Sohrader.  (United  States  Survey,  Professional  Paper, 
No.  15.)  Washington,  1903.  Size  11}  x  0,  pp.  72.  Maps  and  Illustrations. 
Presented  by  the  U.8,  Geological  Survey, 

ai^^ir^  Putnam. 

Geographic  Names  in  Alaska.  Native  Names  for  l^ocalities  on  St.  George  Island, 
Bering  Sea.  Compiled  by  G.  R.  Putnam.  (Appendix,  No.  7,  Coast  and  Geodetic 
Survey  Report,  1908,  pp.  1013-1016.)    Washington,  1903. 


Ck>mmeroial  Alaska,  1807-1903.  Area,  Population,  Production,  Railways,  Tele- 
napbs.  Transportation  Routes,  and  Commerce  with  the  United  States  and  Foreign 
Commerce.  (From  the  Summary  of  Commerce  and  Finance  for  July,  1903.)  Size 
IIJX  9J,  pp.  37-118.     Map. 

Canada.  Globus  85  (1904) :  379-383.  Baeh. 

Die  Grenze  zwischen  Britisch-Columbia  und  dem  Kanadischen  Yukongebiete. 
Yon  B.  Baoh.     WOh  Map  and  Illustrations. 

Oaaada— Bay  of  Quinte.       /.  Geology  12  (1904) :  106-132.  Wilson. 

Gospate  Forelands  along  the  Bay  of  Quinte.  By  A.  W.  G.  Wilson.  With  Map, 
PlanSf  and  Illustrations. 

Canada — British  Columbia.  Herring. 

In  the  Pathless  West,  with  Soldiers,  Pioneers,  Miners,  and  Savages.  By  Frances 
E.  Herring.  London :  T.  Fisher  Unwio,  1904.  Size  8  x  5),  pp.  xii.  and  240. 
Illustrations,    Price  6s  net.    Presented  by  the  Publisher. 

Somewhat  discursive  sketches  of  life  in  the  early  days  of  British  Columbia. 
Canada— British  Columbia.  

Annual  Rei>ort  of  the  Minister  of  Mines  for  the  year  ending  December  31,  1903, 
being  an  account  of  Mining  Operations  for  Gold,  Coal,  etc.,  in  the  Province  of 
British  Columbia.  Victoria,  B.C.,  1904.  Size  10}  x  7),  pp.  276.  Maps  and  lUus- 
trations. 

The  high  figure  of  the  yield  for  1901  has  not  been  maintained  in  the  two  succeeding 
,  but  1903  shows  a  slight  excess  over  1902. 


Podmore. 

A  Sporting  Paradisf»,  with  Stories  of  Adventure  in  America  and  tho  Backwoods  of 
Muskoka.  By  P.  St.  Michael  Podmore.  London :  Hutchiubon  &  Co.,  1904.  Size 
8}  X  6,  pp.  xiL  and  274.    Illustrations,    Price  Is,  Qd.    Presented  by  the  Author. 
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Hewfoandland.  J.B.  Colon.  I.  86  (1904) :  582-M6. 

Newfoundland,  the  Ancient  Colony.    By  Sir  G.  Boyle,  k.c.m.o. 

Hewfonndland — Cnrrenti.  Da* 

The  Gnrrt'nta  on  tlie  South-eastom  Coasts  of  Newfoundland  and  the  amcNintof 
indraught  into  the  larger  bays  on  the  South  Coast.  From  investigatiooB  of  the 
Tidal  and  Current  Survey  in  tlie  season  of  1903.  W.  Bell  Dawson.  Pabliahed  bj 
the  Department  of  Marine  and  Fisheries,  Ottawa,  Canada.  Ottawa,  1904.  Km 
10  X  7,  pp.  32.    Map  and  Plates, 

Noticed  in  the  Monthly  Becord  for  August 

Horth  Ameriea— Eittorical.  ChittiBiH. 

The  American  Fur  Trade  of  the  Far  Weet  A  History  of  the  Pioneer  Tiadiag 
Posts  and  Early  Fur  Companies  of  the  Missouri  Yidley  and  the  Booky  Monntaint 
and  of  the  Overland  Commerce  with  Santa  Fe.  By  H.  M.  Chittenden.  8  Tolt. 
New  York:  F.  P.  Harper,  1902.  Size  10  x  6},  pp.  xxir.  and  1030.  Map  ami 
lUuttrations. 

A  valuable  work,  with  many  bearings  on  the  history  of  exploration  in  Weiten 
North  America. 

Horth  Ameriea— Meteorology.    Mdeorolog,  Z,  21  (1904) :  262-273.  Waaknhite. 

Die  Temperaturverhaltnisse  von  Nordamerika.    Yon  Dr.  F.  Ij.  Wachdnheim. 

Forth  America— Padflc  Coast.  XaMHL 

BainfiEdl  on  the  Pacific  Coast  of  North  and  Soutli  America  and  the  Factonof 
Water  Supply  in  California.  By  M.  Mansun.  [Beprinted  from  Journal  of  iht 
Auociation  of  Engineering  SoeieUety  voL  xxx..  No.  3,  March,  1903.]  Size  9  X  <ii 
pp.  14.    Map  and  Diagrams. 

OXVTBAL  AHD  SOITTH  AXSBICA. 

Braiil  and  Argentine.  


Guide  for  the  South  American  Boute.  For  the  information  of  Tonrista  and 
Passengers.  Published  by  the  Boyal  Mail  Steam  Packet  Company,  1904.  Siae 
6x5,  pp.  112.    Map  and  Illutiratums. 

and  BoUyia— Boundary.    B.  American  G.8.  86  (1904) :  215-216.  

New  Boundary  between  Brazil  and  Bolivia.     With  Map, 

Brazil  and  British  Oniana.  ValraM. 

[Question  des  Limites  du  Br^il  et  de  la  Govane  Anglaisc  soumisc  k  TArbitrage 
de  S.  M.  Le  Boi  dltalie.]  Premier  M^moire'Csize  U  X  7|),  Atlas  (size  23  x  16), 
aod  Annexes,  5  vols,  (size  l^  x  8|):  Second  M^moire,  3  vols,  (size  11|  x  7k\ 
and  Annexes,  3  vols,  (size  13^  x  8});  Troisi^me  Memoire,  4  vols,  (size  11  x  H}. 
Paris :  A.  Lahure,  1903-04.  Maps.  Presented  by  Sr.  Joaquim  Nabuoo. 
Besides  stating  the  Brazilian  case  in  the  recent  boundary  question,  these  memoirs 

contain  a  detailed  examination  of  the  British  case,  and  a  reprint  of  many  docnments 

bearing  on  the  question. 

Chile.  Patraa. 

Bepiiblica  de  Chile,  Cficina  de  Limites.  La  d>rdillera  de  loe  Andes  entre  las 
latitudes  30*^  40*  i  35^  S.  Trabajoe  i  estudios  de  la  Seguoda  Sub<}omision  Chilena 
de  Limites  con  la  Bepdblica  Arjentioa.  Luis  Biso  Patron,  S.  Santiago  de  Chile, 
1903.  Size  11  X  7},  pp.  x.  and  258.  Maps  and  lUustrations.  Presented  bg  8r. 
Luis  Biso  Patron. 

The  first  of  a  series  of  publications  which  are  to  present  the  results  of  the  important 
survey  expeditions  undertaken  in  connection  with  the  boundary  question.  The  work 
to  which  it  refers  was  done  from  1894  onwards. 


ChUe.  Petermanns  M.  M)  (1904) :  140-144. 

Der  Baker-Fjord  in  Westpatagonien.    Yon  Dr.  H.  Steffen.     With  Map. 

The  map  is  a  bathymetrical  one  based  on    surveys  by  the  Chilean  gunboat 
MagaUanes^  1900. 

Cuba.  

Commercial  Cuba  in  1903.  Area,  Population,  Production,  Transportation  Systems, 
Bevenues,  Industries.  Foreign  Commerce,  and  Becent  Tariflf  and  Beciprocitj 
Arrangements.  (Frum  the  Summary  of  Commerce  and  Finance  for  October,  1903.) 
Sizo  11}  X  9i,  pp.  1147-1278.    Map. 
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lAt«rMnti]i«Btal  Btilway.  

Pan-Amerioan  Railway.  Report  submitted  to  the  Secretary  of  State  by  Charles 
M.  Pepper,  OommissioDer  to  carry  ont  the  Beeolation  of  the  Second  International 
Oooferenoe  of  American  States.  Washington,  1904.  Size  9x6,  pp.  76.  Map, 
Pretenied  by  tke  International  Bureau  of  the  American  Bepublies. 

Ibrtiniqiie.  Science  19  (1904) :  927-928.  GUbert. 

The  Mechanism  of  the  Mont  Pel^  Spine.    By  O.  K.  Gilbert 
In  a  later  note  (Seienoe,  Jaly  22)  the  writer  explains  that  this  communication  is  an 
instance  of  unconscious  plagiarism,  the  idea  having  been  suggested  some  months 
earlier  by  Dr.  Lane  (see  ante,  p.  353). 

Xartimque.  Seienee  19  (1904)  :  800-801.  HeilpriiL 

The  Nature  of  the  Pel^  Tower.    By  Prof.  A.  Heilprin. 

Martiniqiie.  Science  SO  (1904) :  23-24.  EoTey. 

Mont  Pel^  from  October  20, 1908,  to  May  20, 1904.    By  Dr.  E.  O.  Hovey. 

jrioaragua.     Periodical  Accounts,  Moravian  Mieeions  6  (1904) :  503-505.  Heath* 

Karawala,  a  Christian  Sumu  Settlement.  By  Rev.  G.  R.  Heath.  With  Map  and 
Ilku^ration. 

AUSTRALASIA  AHD  PAOITIO  I8LAHDB. 
Vlaeifie.  Lemire. 

L'Oc^anie  Fran9aiBe.  Les  Int^ts  fran9ais  dans  le  Pacifique.  Tahiti,  Nouvelles- 
H^rides,  Canal  de  Panama.  Par  C.  Lemire.  Paris :  Berger-Levrault  &  Cie.,  etc., 
1904.    Size  9x6,  pp.  100.    Maps  and  IUu8tration$,    Price  2/r. 

South  Australia.  Maurice. 

South  Australia.  Extracts  from  Journals  of  Explorations  by  R.  T.  Maurice. 
Fowler's  Bay  to  Rawlinson  Ranges,  and  Fowler's  Bay  to  Cambridge  Gulf. 
Adelaide,  1904.  Size  13}  x  8),  pp.  40.  Map$  and  lUuitratione.  Pretenied  by 
B.  T.  Maurice,  Etq.^ 

The  journey  was  described  in  the  Journal  for  June,  1902  (p.  760)  and  March, 
1903  (p.  323). 

South  Australia — Geology.  Ronnie  and  Eiggin. 

T.B.8.  South  Australia  87  (1903) :  205-206. 

Notes  on  Supposed  Volcanic  Dust  from  the  Northern  Territory.  By  Prof. 
Bennie  and  A.  J.  Higgin. 

POLAR  RSeiOHS. 

Antaretie.  C.  Rd.  188  (1904) :  1447-1450.  Nathorst. 

Sur  la  flore  fossile  des  regions  antarotiques.    Note  de  A.  G.  Nathorst. 
Bee  note  in  the  August  number  (j^.  280). 

Antaretie.  DeuUeh.  Q,  BWUer  27  (1904) :  1-9.  Penok. 

Antarktika.    Yon  Albrecht  Penck. 

Antaretio— Fauna.         Z.  Oee,  Erdk.  Berlin  (1904):  862-370.  VanhSffen. 

Die  Tierwelt  des  Siidpolargebiets.  Yon  Prof.  Dr.  E.  Yanho£fen.  With 
lUuetraUoM. 

Ai&taretie— History  of  Exploration.    /.  FratMin  L  167  (1904) :  81-88.  Baloh. 

Antarctica  Addenda.    By  Edwin  Swift  Balch.    Map. 
Supplementary  to  the  information  collected  In  the  writer's  *  Antarctica.' 

Ai&taretie— Swodiih  Szpodition.    Pelermannt  M.  50  (1904) :  117-121.  Bodman. 

Meteorologisohe  Ergebnisse  der  Schwedischen  Slidpolarexpedition.  Yon  O. 
Bodman. 

Azetio.  Northe  G.S,  Aarbog  14  (1902-3) :  10^-118.  Sverdrup. 

I>en  anden  norske  polarfoerd.    Af  Eaptein  Otto  Syerdrup. 

Aretio.  Ann.  G.  13  (1904):  97-112.  Zimmermann. 

Ij'oc^anographlu  du  bassin  polaire  boreal  d'apres   Fridtjof  Nanson.      Par    M 
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Aretie— lee. 

The  SUte  of  the  loe  in  the  Arctic  Seas,  ld03.  Prepared  by  Y.  Garde.  (Special 
print  of  the  Nautical-Meteorological  Annual  of  the  Danish  Meteoxologiflil 
Institute.)    Size  12}  x  9},  pp.  xxiv.    Mapi. 

The  actual  facts  in  1903  corresponded  well,  in  the  main,  with  the  foieeaat 
in  1902  (cf.  vol.  xxii.  p.  218.  and  p.  355,  anU), 

Aretie — Norwegian  Expedition. 

The  Norwegian  North  Polar  Expedition,  1893-1896.     Scientific  ResnlU 

by   Fridtjof  Xansen.      Volume  iv.     London :    Longmans   &    Co.,  1904.      Siae 

12  X  9^,    pp.   74,    18,   and    232.     Flate$.     Pretenied   5y    the    Fridijqf   Namam 

Fund. 

Includes  a  memoir  by  Dr.  Nansen  on  the  Bathymetrioal  Featores  of  the  North 
Polar  Seas.    The  other  two  memoirs  are  lees  distinctly  geographioaL 

XATHSMATICAL  AND  PHTBICAL  GS06BAFHT. 

MiMnrement  of  Areas.  P.E£.  73  (1904) :  292-295. 

A  Radial  Area-Scale.    By  R.  W.  K.  Edwards.     WUh  lUmtrcUion, 
PrimitlTe  Cartography.     Deuts.  Q,  Blatter  27  (1904) :  29-46. 

Kartographie  bei  den  Naturvolkem.     Von  Dr.  W.  Drober. 

SnrrojiBg.  C.  iZJ.  138  (1904) :  1309-1312.  Lai 

8ur  Temploi  d'images  st^r^oscopiques  dans  la  construction  des  plana  topo- 
graphiques.    Note  de  A.  Laussedat. 

Bnrrojing  Instrument.      Petermanns  M.  50  (1904) :  148-150. 

Der  Gyclograph  von  Ferguson.    Von  Prof.  Dr.  £.  Hammer.     WUh  ISnsfrcUion. 

Time..  C.  i?d.  138  (1904):   1657-1659. 

Snr  la  distribution  de  Theure  k  distance,  au  moyen  de  la  tel^graphie  ^eotriqne 
sans  fil.    Note  de  6.  Bigourdan. 
Suggests  the  supply  of  time  to  ships  on  long  voyages  by  means  of  wireless  telegraphy. 

PHTBICAL  ANB  BIOI.O0ICAL  eXOOBAPET. 

Glaeien.  Detdtch,  Bundtchau  Q.  26  (1904) :  410-413.  BUniwixth. 

Von  dem  Eoss.    Von  R.  Dfimwirth. 

Eofis  is  an  old  form  of  "^  Kees  '*  (snowfield  or  glacier),  a  note  on  which  has  been 
unearthed  by  the  writer  from  an  old  manuscript  of  1624,  written  by  Martin  Strasser, 
of  Kollnitz,  Carinthia. 

Glaeiers.  Ann,  Club.  Alpin  Fr.  29  (1902-1903) :  347-398.  Oizaidln. 

Commission  Fran^aise  des  Glaciers.  Rapport  sur  les  Observations  Glaciarea  en 
Haute-Maurienne,  dans  les  Grandes-Rousses  et  TOisans,  dans  V4i^  de  1902.  Par 
M.  Paul  Girardin.  lUtutrcUioM,  Alio  sejtarate  copy,  pretented  by  the  Frenth 
Glacier  Commitsion. 

eiaeiers.  Globus  85  (1904) :  377-379.  Lendenftli. 

Ueber  die  Abschmelzung  der  Gletscher  im  Winter.    Von  R.  von  Lendenfeld. 

Hydrology.  llaxteL 

I/enfouissement  des  eaux  souterrainoF.  Lc  rebuieement  obligatoire.  L^explora- 
tion  hydrologiqne  souterraine  des  Pyrenees.  Communication  pr^entee  at)  Congi^ 
du  Sud-Onest  Navigable  de  Toulouse.  Par  £.  A.  Martel.  Toulouse ;  E.  Privat, 
1904.    Size  9i  x  6|,  pp.  8.     Presented  by  the  Author. 

Hydrology— Divining-rod.  Hiim. 

Vierteljahrs.  Naturforsch.  Ge$,  Zurich  48  (1903):  287-SOe. 
Geologische  Nachlese,  von  A.  Heim.    Nr.  13,  Einige  Beobachtnngen  betreffsnd 
die  "  Wunschelrute." 
On  the  use  of  the  divining-rod  as  a  supposed  means  of  discovering  springs  of  water. 

Hydrology— Hot  Springs.    Geolog.  Mag.  1  (1904):  252-260.  Sekwan. 

Hot  Springs.     By  E.  U.  L.  Sohwarz.     With  Section. 
leebergf.  Nautical  Mag.  n  (190^) :  354-367.  Alliwginii 

Korthem  and  Sonthem  Ice.    By  W.  Allingham. 
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Limnology— iBftmment.      PeUrmanns  M.  60  (1904) :  129.  EalbfiiM. 

Eioe  bemerkenswerte  YerbeBseruDg  des  SanunnBohen  Linmim^tre  enregistreur 

portatif.    Von  W.  Halbfass. 
Describes  an  improyement  of  the  Sarasin  instrument  for  registering  flnctuations  of 
lake-lerels,  devised  by  Lieut.  Schnitzlein  of  Munich. 

AVTHBOPO&EO&RAPHT  AHD  HI8T0BI0AL  OBOeBAFHT. 


Climate  and  Hiitory.  

Climate  and  History.  The  Physical  Causes  of  the  Migration  of  Civilization. 
London,  [not  dated].    Size  8}  x  5},  pp.  16. 

Discusses  probable  changes  of  climate  within  historic  times,  and  their  effect  on 
human  history. 

Commereial  Oeography.      Deut9,  G.  BlSUer  87  (1904) :  10-28.  Eekert. 

Wesen  und  Anfgaben  der  Wirthschafts-  und  Yerkehrsgeographie.  Yon  Max 
Eekert. 

Bstorioal.  B.  American  G.8.  36  (1904) :  193-215.  Strrenion. 

Martin  W'aldseemtiller  and  the  Early  Lusitano-Germanic  Cartography  of  the  New 
World.    By  E.  L.  Stevenson. 

Sittorieal— Benjamin  of  Tndela.  OrtLnhnt  and  Adler. 

Die  Reisebeschreibungen  des  R.  Benjamin  von  Tudela  nach  drei  Handschhften, 
aus  dem  13.  und  14.  Jahrhundert  stammend,  und  altern  Druckwerken  ediert  und 
iibersetzt,  mit  Anmerkungen  und  Einleitung  versehen  von  Dr.  L.  Griinhut  und 
M.  N.  Adler.  I.  Teil.  Hebraiscbeo  Text.  II.  Teil.  Einleitung,  Uebersetzung 
und  Register.  Frankfurt  a.  M.,  190iJ-4.  Size  8x5,  pp.  (part  1)  104,  (part  2)  28 ; 
and  102.    Maps.    Price  2.50m.  each  part. 

Hiitorioal— Early  Travel.  Jonbert. 

B.S.G.  Liahoa  21  (1903):  393-399;  22  (1904):  5-10. 
Francois  le  Gouz  de  la  Boullaye,  Gentilhomme  angevin  dit  le  *'  Yoyageur  Catho- 
lique  "  (1G10-1G69).    Por  J.  Jonbert. 

Blstorical— Tabrobane.        J.R.  Asiatic  S.  (1904):  539-541.  Ferguson. 

The  "  Taprobane  **  of  Pliny  and  Ptolemy.    By  Donald  Ferguson. 

The  writer  regards  the  Taprobanian  embassy  of  Pliny  as  perhaps  mythical,  certainly 
not  sent  from  Ceylon,  and  considers  that  Ptolemy's  Taprobane  was  probably  Sumatra. 

History  of  Geography.  Ottnther. 

Geschichte  der  Erdkunde.  Von  Dr.  S.  Gilnther.  (Die  Erdkunde  .  .  .  heransge- 
geben  von  M.  Klar,  I.  Teil.)  Liepzig  und  Wien  :  F.  Deuticke,  1904.  Size  lOJ  x  7, 
pp.  xii.  and  344. 

BIOOBAPHT. 

Ghrandidier.  DetUtch.  Rundschau  Q,  86  (1904) :  373-375.  BQefsler. 

Gnillaume  Grandidier.    Par  A.  Miessler.     With  Portrait. 

Tippn  Up.  Brode. 

Jf.  Seminars  Orient.  Sprachen  Berlin  6  (1902) :  3  Abt.  175-277;  6  (1903):  3  Abt.  1-55. 

Autobiographic  des  Arabers  Schech  Hamed  bin  Muhammed  el  Murjebi,  genannt 
Tippn  Tip.     Transscribirt  und  iibersetzt  von  Dr.  H.  Brode. 
An  interesting  sketch  of  the  career  of  the  famous  Arab  adventurer. 

GBNBBAL. 


Bibliography— De  Bry's  Voyages.  

Catalogue  of  the  De  Bry  Collection  of  Voyages,  in  the  New  York  Library.  (Re- 
printed from  the  Bulletin  of  the  New  York  Public  Library,  May,  1004.)  Size 
lOi  +  7|,  pp.  14. 

Ihitoh  Language.  Thimm. 

Dutch  Self-taught.  With  Phonetic  Pronunciation.  By  Captain  C.  A.  Thimm. 
Ix)ndon:  E.  Marlborough  &  Co.,  1904.  Size  7|  x  5,  pp.  120.  Price  28.  6d. 
Presented  by  the  Publish^t. 

Includes  vocabularies,  a  brief  outline  of  the  grammar,  and  various  idiomatic  phases 
and  sentences  likely  to  be  of  use  to  travellers. 


500  NEW  MAPS. 

Edueational— EzoiirsionB.     O,  Teacher  2  (1904) :  153-158. 
ExoursioDB  and  the  Teaohing  of  Geography.    By  J.  Iximas.    IUuatraUon9. 

French  Goloniei.  

MiDist^re  des  Colonies,  Office  Colonial.  StatiBtiques  Coloniales  pour  Tanned  1902. 
Commerce.  Melui,  1904.  Size  9}  x  6},  pp.  xx.  and  1024.  Premnied  5y  fk§ 
French  Govemmenl. 


NEW  MAPS. 

By  E.  A.  BXXyXS,  Map  Ourator,  B.Q.8. 

EIIBOPE. 
England  and  Walei.  Ordnaaoa  Sirfif . 

Obdhanoi  STmYST  07  Ehglahd  ahd  Walbs  : — Sheets  pnbliBhed  by  the  Diieolo^ 
(General  of  tiie  Ordnance  Surrey,  Sonthampton,  from  August  1  to  31, 1904. 

4  miles  to  1  inch : — 
East  of  England  MancBavrc  Map,  1904,  with  boundary  printed  in  colour ;  folded 
in  coTer  or  flat  in  sheets,  U. 

2  miles  to  1  inch : — 

With  hills  and  printed  in  colours,  9,  50 ;  folded  in  co?cr  or  flat  in  sheets.  Is.  eaeL 
East  of  England  Manoeuvre  Map,  1904,  printed  in  colours,  mounted  on  linen, 
encased,  2s. ;  on  paper,  encased.  It.  6d. 

l.ineh: — 

(Third  edition)  in  outline,  225,  270, 1$.  each  (engrayed). 
(Third  edition)  printed  in  colours,  268,  269,  286,  330,  U.  each, 

6-ineh — County  Maps  (first  revision) : — 
Leioestershlre,  31  n.w.,  37  s.k.    Shropshire,  69  s.e.    Bomenetshire,  3  8.W.,  17  ax, 
20  8.W.,  23  s-B.,  27  S.W.,  35  (n.w.  and  n.e.),  38  N.w.,  42  N.w.,  43  n.w.,  66  N.w. 
Staffordshire,  69  n.w.    Suffolk,  80  n.e.,  81  n.e.,  82  8.S.,  83  n.b.    Warwiekihixt, 
8  N.w.    1«.  ecu!h. 

S6-ineh — County  Maps  (first  revision) :— 

Breoknockflhire,  XV.  6;  XVI.  9,  10, 13, 14;  XXI.  6,  7.  8,  10,  11,  12,  14,  15,  16: 
XXII.  1,  5,  9, 13;  XXIII.  13;  XXVII.  7,  8  ;  XXX.  13 ;  XXXUL  7, 11 ;  XXXIV. 
1,  5,  9, 14,  15,  16 ;  XXXV.  4,  8,  12, 13, 14, 15,  16 ;  XXXVI.  2,  5,  6, 11, 13,  14, 15; 
XL.  3,  4,  5,  6,  7,  8, 10,  11, 12, 14 ;  XLII.  1,  2,  5,  6,  9, 10.  Devonshire,  lU.  12, 16; 
VI.  7 ;  VII.  4,  10,  13 ;  IX.  9, 10, 11,  12, 14,  15 ;  XI.  1 ;  XU.  10,  14  ;  XIV.  2,  5, 6, 
13 ;  XV.  14;  XXL  1,  2,  5,  6 ;  XXIL  3,  9,  10. 11,  12,  13,  16.    Leloeeterdiire,  IIL 

I,  5,  9,  13;  VI.  8,  12;  VIIL  5,  9,  10,  13,  14;  XLVU.  6,  9, 10, 13.  Unoolnshiit, 
CXIIL  1,  5,  9,  13;  CXXIL  1,  2,  3,4,  5,  7,  8,  9, 10,  11,  12, 14,  15,  16;  CXL.  1,  10, 
11, 12;  CXLL  2,  3,  7,  9,  10, 11,  12,  13,  14,  15,  16;  CXLIL  14;  CXLVH.  4,  6,  7, 
9,  13,  14, 15 ;  CXLVIU.  2,  3,  4, 11, 13,  14, 15,  IG ;  CLI.  4,  6,  7,  8 ;  CLIL  1,  3, 4. 
7.  Eutiand,  XIII.  12, 16  ;  XIV.  5,  7,  9, 10 ;  XV.  3, 6, 7, 10.  Somersetshire,  VL  4. 
Staffordshire,  LXVIII.  16 ;  LXIX.  13;  LXXII.  3,  4,  7, 11.  Suffolk,  XXXL  8, 12, 
16;  XXXIL  9, 10, 13;  XXXIU.  7,  8,  9,  10,  12,  13.  14,  16;  XXXIV.  5,  6,  9, 10, 
11, 12,  13, 14,  15, 16 ;  XXXV.  5,  6,  8,  9,  11,  12, 13, 14,  16;  XXXVI.  6,  7,  8,  9, 10. 

II,  12,  14,  16;  XXXVIL  6,  14;  XLIL  3,  4,  7,  8,  12;  XLIIL  9,  13;  XLIV.7; 
XLV.  1,  8;  XLVL  1,  4 ;  XLVIL  4;  XLVIIL  1,  2,  3,  4,  16;  XLIX.  13;  L.  10, 
12,  14, 15;  LIX.  4;  LX.  2,  3.  Warwickshire,  VII.  16;  VIII.  13;  IX.  13  ;  XIH. 
3,  4,  7, 11 ;  XX.  9.  Worcestershire,  V.  7, 11 ;  VIL  4,  8,  15 ;  XVI.  12 ;  XXVIH. 
15 ;  XXXIEL  7, 13,  14,  15, 16 ;  XXXIV.  13 ;  XL.  1,  2,  3,  4,  5,  6,  7,  8, 10,  11, 12 ; 
XLI.  1,  5,  9.    3«.  each. 

(^E.  Stanford,  London  Agent.) 

Germany.  Konigl.  Preuss.  Landet-Aufkiahme. 

Karte  des  Deutschen  Reiches.  Sciilo  1 :  100,000  or  1*6  Bttit.  mile  to  an  inch. 
Sheet  314,  Magdeburg.  Heruusgegebon  von  der  Kartogr.  Abtheilung  der  Konigl. 
Prouss.  Landes*Aufnahme,  1904.    Price  1.50  mark  ea^  theet. 
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Alia.  SerriM  Oeographique  de  rArmee,  Purit. 

Aiie.  Scale,  1:  1,000,000  or  15*8  stat.  miles  to  an  inch.  Sheets:  36  k.  108  e., 
8i-ngan  Fon ;  40  n.  108  s.,  Ning-hia  Fon ;  48  M.  126  a.,  Kharbin.  Paris :  Senrioe 
G^ogiaphiqae  de  rArm^,  1904. 

China.  KSnigL  Prenss.  Landes-Anfiiahme. 

Karte  yon  Ost-China.  Soale  1 : 1,000,000  or  15*8  stai  miles  to  an  inch.  Sheet: 
Dolon  nor.  Kartograpbisohe  Abtheilung  der  Konigl.  Prenss.  Landes-Aafnahmc, 
1904.    Price  1.50  mark  each  »heet. 

This  sheet  includes  the  part  of  Mongolia  l^ng  between  42°  and  46°  n.  lat  and 
112°  and  118°  b.  long.,  and  contains  information  concerning  the  character  of  the 
oonntry,  carayan  routes,  etc.  It  is,  howeyer,  to  be  regretted  that  the  route  sunrey 
of  Mr.  C.  W.  Campbell,  who  passed  through  the  region  shown  on  the  eastern  part 
of  the  sheet,  and  which  is  laid  down  on  a  larffe  soale  map  in  the  Qeographieal 
Jowmal  for  Noyember  last,  has  not  been  taken  fufl  adyantaee  of.  Mr.  Campbell  has 
had  considerable  experience  at  route  suryeying,  and  his  work  gives  fresh  in^rmation 
concerning  the  country  traversed,  besides  correcting  the  positions  of  places  which  were 
formerly  Md  down  with  the  roughest  approximation. 

Xanohnria.  Beryice  Oeographique  de  TArmee,  Paris. 

Th^tre  des  Operations  en  Mandchourie.    Scale  1 :  1,000,000  or  15*8  stat.  miles  to 

an  inch.    Paris:  Service  G^g^phique  de  TArm^e,  1904. 

This  map  is  based  upon  the  French  1 :  1,000,000  Carte  de  TAsie,  published  by  the 
Service  Oeographique  de  rArmee.  Fresh  information  has  been  added,  and  many  place- 
names  appear  wh\ch  were  not  given  before. 

A7BI0A. 

Africa.  Intelligence  Biyision,  War  Office. 

Africa.  Scale  1 :  250,000  or  3*0  stai  miles  to  an  inch.  Northern  Nigeria  (Pro- 
yisional).  Sheets  :  62— C,  O,  H,  K,  L,  O,  P.  London :  Intelligouce  Division, 
War  Office,  1904.  Price  U.  Qd.  each  iheei.  Preeented  by  the  Director  of  Military 
OpercUiofu. 

Comoro  Islands.  Xennior. 

Carte  des  lies  Comores,  dress^e  par  A.  Meunier,  1903.  Paris :  Service  Oeographique 

et  des  Missiona 
Seven  plans  of  the  Comoro  Islands,  on  one  sheet,  based  upon  the  surveys  and 
sketches  of  Captain  Dubois,  MM.  Coste,  Le  Houx,  and  other  officers  of  the  French 
navy.  Heights  are  given  by  contour  lines  and  figures,  but  no  soundings  round  the 
ooast  are  laid  down.  These  would  have  added  considerably  to  the  interest  of  the 
plans,  and  rendered  them  far  more  instructive. 

Egypt  Egyptian  Survey  Department. 

Topographical  Map  of  Oharbia  Province.  Scale  1 :  10,000  or  0*15  stat.  mile  to  an 
iucn.  Sneets :  N.w.  37—3  and  38 — 2.  Pfovisional  liap  of  Assiut  Province.  Scale 
1 :  50,000  or  0*78  stat.  mile  to  an  inch.  Cairo :  Survey  Department,  1904.  PreeerUed 
by  the  Director-Qeneralf  Survey  Department^  Cairo. 

Bgjpt  Ortinau  and  SteindorlT. 

Karte  der  Leipziger  Expedition  in  die  Libysche  Wuste,  November,  1899,  bis 
Januar,  1900.  Nach  Aufzeichnungen  Fteib.  C.  v.  Oriinau's  u.  Prof.  Dr.  Stein- 
dorfiTs.  Scale  1 :  1,300,000  or  20*4  stat.  miles  to  an  inch.  Petermanne  Oeogra- 
phisehe  Mitieilungen,  Jahrgang  1904,  Tafel  12.  Ootha:  Justus  Perthes,  1904. 
Presented  by  the  Publisher. 

German  East  Afrlea.  Bprigade  and  Xoisel. 

Karte  yon  Deutsch-Ostafrika.  Begonnen  unter  Leituug  yon  Dr.  Richard  Kiepert, 
fortgesetzt  unter  Lcitung  von  Paul  Sprigade  und  Max  Moisel.  Scale  1 :  300,000 
or  4*7  stat.  miles  to  an  inch.  Sheet  G  4  and  H  4,  Ssongea.  Berlin :  D.  Reimer 
(Ernst  Yohsen).    Presented  by  Herr  Max  Moisel, 

South  Africa.  Johnston. 

Map  of  South  Africa.     Scale  1 :  1,520,640  or  24  stat.  miles  to  an  inch.     London 
and  Edinburgh  :   W.   and  A.  K.  Johnston,  1904.     2  sheets.     Presented  by  the 
Publishers, 
A  new  edition  of  a  wall  map  of  South  Africa.   The  physical  features  are  not  well 

brought  out,  and  such  indication  of  mountain  ranges  and  relief  as  exist  is  to  a 


ly  heavy  coloaring;   aged    to   abow 

Witw>t«nruid  eoUflelda.  FlinnW 

Standnrd  Ma^  of  tbe  WitvatcrsriuicI   GoldGelds,  oompiled  at  the  **  H»p  OfBoe.'' 
JoliBnDi?aburg,  by  Frank  Flnw'.Ts.  c.K.    S<»le  1 :  40,000  or  06  atat.  mile  tri  un  iDoh. 
JohoDDeBbur^  :  The  Argaa  PiiutiDe  and  Publishing  C<ili)paDT,  liH)4.    FretnUd  (f 
Fr,„Ji  FtoiMT,.  E^. 
Althoagh  tliig  map  is  Cftllfd  a  new  edition  In  the  prosp'ctoi  whioh  sooompanlim i 
it  ii  prscrticallT  a  new  compilation,  containing  fuller  informittion  tliiia  that  kWcd  a 
the  map  published  live  jcari  ago  liy  Mcsara.  Wood  and  Ortlepp.  with  lurrectunj  u 
ttdditioaa  to  faring  it  up  to  date.    Tho  Hsia  ia  now  I  :  VtfiOO,  which  is  dightljr  smails 
titan  that  of  tlic  earlier  map.     Several  insot  plana  haro  boeo  mldcd. 

AXXSIOA. 

Argaatiu  Ba^blio. 
Hapa  OenenI  de  la  Bt-paUiim   Argentina  j  de   loa  Paiaee  Limitrofeai. 
1 :  2,500,000  or  3»'4  slat,  milt^s  to  an  inch,    i  ahecta,     Pablicado  hajo  los : 
del  loatituto  Gt-ogralioii  Argeutino  por  el  Coronel  Don  Jorge  J.  Rohde.     _      _ 
Airea,  1903. 

A  new  edition  of  a  map  of  .Argi'titina  which  first  appeared  in  I8!>6,  Haoli  an 
rarrey  work,  iucluding  tbat  oS  the  Chilian  and  Argentine  boandary  commiaBicHien.  bi 
been  done  aince  that  data,  and  thii  ia  now  shown  in  red.  together  with  the  new  boM 
dary  liue,  reilwaja.  Saj.  Tbo  <-(e<:nt[on  of  the  map  in  rongh  und  aamewhat  confiad 
hot  it  contains  oacfnl  infonuutiou. 

loUvim.  ItaimMm 

Keise  in  Ost-Bolicicn,  189tj,  vod  Kapitlin  Ludwig  Jerrmann.  Scale  1 :  SfiOOJOOIt 
or  4T'3  atat,  miles  to  an  inch.  Petermanm  Oeographi'rite  ISiUailaiiftn,  JabraBV 
1904,Tafcl  13.    Gotha:  JiistDs  Perthes,  1904.     PTetmUd  by  Vui  PtMiAer. 

BruU.  Vonaaiki. 

Hnpa  del  Bio  Acre.  Scale  1 :  210,000  or  3':{  atat.  milce  to  an  inch.  Por  el  Inge- 
□iero  Artoio  Poenaniby. ano  1897  a  1900.  Ln  Faz:  Oticina  Nacional  de  Inmign- 
cio'n  Eatadiatico.     FreteaUd  by  Me  Olirtna  Nacional  'U:  liimigraridn  E'ladittt'ea. 

Canada.  Depaitmont  of  the  Intarior,  CaniA 

Map  showing  Jtounted  Pi.lioe  atationa  in  North- Wi^aterii  Canada.  1901.      Scale 
1 : 2,217,600  or  SS  atat.  miles  to  an  inch.    2  sheets.    Uup  ahowiog  Hount«d  Polio* 
BtatioOB  iu  the  Nonli-West  Territories.  1904.      Scale  1  :  792,000  or  12  5  ataL  oilai 
to  an  inch.     2  sheets.    Ottawa  :  Department  of  the  Interior.    PrMmtMl  bf  Jamm 
White,  Etq.,  Gtographer.  DtparlmeiU  of  We  InteHor,  Caiuidu. 
Tho  Mounted  Police  atations  are  slioRU  on  these  map*  by  flaga  which  »to  in  nJ 
b^^her  with  the  namea,  and  tahh-s  are  given  of  the  distances  between  them.     lodiM 
I   Beaervea  are  also  ahown,  na  well  aa  railway  and  telt^raph  lines,      ApATt  iiom  thi 
ipooial  pnrpuoe  for  which  tbe  naps  have  been  pnhliahed,  they  coiilaiii  a  great  deal  of 
I   generBl  informatiou. 

Department  of  the  Int«Tiar.  Caaaj 
Railways  in  Muattoha,  Adsiniixiin,  .Mberta.  and  Saakati'.hewan,  11*04.  Scab 
1:2,217,000  or  35  stat.  mile*  lo  nn  iuob.  Ottawa:  Dtpartment  of  the  Intmot. 
"  'dbg  Jam*!  While,  Etq,,  Oangmphar.  Dey/artment  of  the  Interior.  Camda. 

The  progresa  of  railway  development  iu  Western  Canada  is  clearly  ahnwn  on  tk  _ 
map.  The  ntilwnys  opened  are  indiukted  by  a  thick  black  line,  aud  those  under  coa- 
atruotion  by  a  broken  black  line.  Tlie  rapid  progress  in  railway  oitenaion  to  tbe  nort*' 
of  the  Canadian  Piiciflc  main  line  ia  seen  at  a  glanoe  at  this  map. 

Dapartmant  of  the  latwior,  Ca«sl 
Standard  Topograpbioal  Miip.  Scale  1:2.^,000  or  3'9  atat.  miles  to  an  inob. 
Ontario.  Windsor  Sheet  1  sM.,  E^saez.  Kent,  and  Lambtnn,  and  portions  of  Blgia, 
Uiddlcsei,  and  Uaron  oountiea.  Ottawa;  Depitrtment  of  the  Intoriot,  19M. 
PTttentrd  bg  Jnmn  White,  E4q.,  Qtugrtipher,  Department  of  lie  Inttriiir,  Canada, 

Borreyor-Saneral's  OSn,  Ottft«B> 
an]  Map  of  Canada.    Scale  1 :  190,080  or  3  atat  miles  to  an  inch,     Ited-Deer 
sheet  77.  West  of  Fourth  Meridan,  wvisod  to  July  5,  1901.      Ottawa:  Sitrvejror- 
General's  Offloe,  1901.    PratsiOad  by  lAa  Survefor-Generat  qf  Oanaiia. 
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Im  Tul  Ofiflina  Vaoiimal  de  Inxnigrtoitfii  Bitodiitiea,  La  Pai. 

Piano  de  la  Gindad  de  La  Paz.  Lavantado  por  la  Oomition  Topografica,*]902. 
Scale  1 :  4000  or  15*8  inches  to  one  mile.  Ensanohe  de  la  Cindad  de  La  Paz, 
1$03.  Scale  1 :  1000  or  63*36  inches  to  one  mile.  La  Paz :  OficiDa  Nacional  de 
Inmigracion  Estadistica.  PreaerUed  by  the  Ofieina  Naeional  de  Inmigracidn  EriO' 
ddwHea, 

WngUKj.  Oonsales. 

Oarta  Oeografioa  de  la  Bepnblioa  Oriental  del  Urufniay.  Bcale  1 :  500,000  or 
7*9  itat.  mUes  to  an  inch.  4  sheets.  Gonstmida  por  Melitdn  Gonzalez.  Editoda 
Imjo  los  anspicios  del  Ministerio  de  Fomento,  1900. 

eEVXBAL. 
Ifodd.  Hartlaben. 

A.  Hartleben*s  Volka-Atlaa  enthaltend  72  Karten  in  Einhundert  Kartenseiten. 
Yierte-Auflage.  Liefemng  11-13.  Vienna  and  Leipzig  :  A.  Hartleben,  [1904]. 
Pfiee  50pf.  each  part 

World.  SUeler. 

Nene,  nennte  Liefemngs-Ausgabe  Yon  Stielers  Hand- Atlas,  100  Karten  in  Kup- 
ferstiob,  33  and  34  Lieferung.    Gk>tha :  Justus  Perthes,    Price  60pf.  each  part 

Parts  33  and  34  are  in  one  coyer,  and  contain  maps  Nos.  9  and  10,  two  sheets 

gfoa.  1  and  2)  of  the  map  of  the  Qerman  Empire  on  the  scale  of  1 : 1,500,000,  and 
oa.  19  and  20,  forming  sheets  Nos.  3  and  4  of  the  map  of  Austria  Hungary  on  tho 
■sale  of  1 : 1,500,000.  All  of  these  are  from  the  drawings  of  C.  Yogel,  and  are  new  and 
TOviaed  editions. 

0EABT8. 

Bortli  Atlantie  and  Mediterranean.  Xeteorologioal  Office. 

Pilot  Chart  of  the  North  Atlantic  and  Mediterranean  for  September,  1904. 
London :  Meteorological  Office.  Price  6d,  PretenUd  by  the  Meteorological  Qffi4ie^ 
London, 

Vsitad  States  Charts.  United  States  Hjdrographio  Office. 

Pilot  Charts  of  the  North  Atlantic  Ocean  for  August,  and  of  the  North  Pacific 
Ooean  for  September,  1904.  Washington:  U.S.  Hydrogiaphic  Office,  1904. 
Preeented  by  the  U.8.  Hydrographic  Ofiee, 

PHOTOSBAFHS. 
Ujpper  Vile.  Wilson. 

Sixty-two  photomphs  of  the  Upper  Nile  and  its  environs,  taken  by  Captain 
H.  H.  Wilson.     Presented  by  Captain  H,  H,  Wilson. 

Captain  Wilson  has  had  exceptional  opportunities  of  becoming  acquainted  with  the 
Upper  Nile  region  above  Fashoda,  haying  spent  some  years  there,  occupied  with  sur- 

Sing  and  other  duties  in  the  service  of  the  Oovemment.  These  photographs  were 
en  by  him  during  the  years  1900  and  1901,  and  those  of  the  Gkilla  countrv  between 
QOT4  and  Itang  are  specially  interesting.  He  has  just  started  again  for  tne  region, 
and  doubtless  will  be  able  to  add  still  further  to  the  series  of  photog^phs  be  has 
already  taken.    The  titles  are  as  follows : — 

(1)  The  Negadros  Burro  and  wife  at  Gk>r^ ;  (2)  Bas  Tesomma  Nado  in  his  "  diplo- 
BUktio "  dress ;  (3)  Ras  Tesemma  Nado,  Governor  of  Got4  ;  (4  and  5)  Ras  Tesemma 
Hado  and  gun-bearers;  (6-9)  Abyssinian  soldiexy;  (10)  Purchasing  mules  and  cows 
in  Abyssinia;  (11)  Bridge  oyer  nver  in  Ably  district  of  Gord;  (12)  Ato  Melka  and 
the  Negadros  Burro ;  (13)  The  Kainyasmach  Duballa ;  (14)  Typical  view  near  Bure ; 
(15)  Distant  view  of  Gor^  mountain ;  (16)  The  Baro  Gorge ;  (17)  Cattle  market  at 
Bnre ;  (18)  Purchasing  cows  at  Bure ;  (19)  Towing  a  boat  up  the  Baro  river  near 
Kaao;  (20)  Base  camp  at  eastern  mouth  of  Adura  river;  (21)  Boat  drifting  down 
Baro  riyer ;  (22)  View  on  Baro  river ;  (23)  •*  Faidherbe  *'  island  on  Baro  rivor ;  (24) 
Tiew  on  Baro  river ;  (25  and  26)  Abwong,  on  Sobat  riyer ;  (27)  The  Zaptia,  or  police- 
ilaiion  at  Abwong ;  (28)  Camp  on  the  Sobat  riyer ;  (29)  Garden  at  Abwong ;  (30) 
lawel,  on  Sobat  river;  (31)  Village  on  Sobat  river;  (32)  Anyuaks  at  Itang,  on  Baro 
lifer;  (33)  Anyuaks  at  Fatiwanyang,  on  Sobat  river;  (34)  Paying  Anyuaks  for 
fltttttxig  fuel  for  steamer  at  Yakwoik;  (35)  Purchasing  ivory  from  IHnkas  at  Khor 
Atar;  (86)  Dinka  women  at  Dnnjol;  (87)  Dinka  oattle  in  Duniol;  (38)  Diuka 
afceikhs  at  Bor ;  (39)  Dinka  skeikhs  and  followers  at  Demtemma ;  (40)  Dinka  village 
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in  Dnnjol;  (41)  Dinka  cattio  at  FanathlKng ;  (42)  Patn>l  halting  in   Dinku  rillsga    J 
in  Danjot :   (43)  Stoel  Ixat  on   Khor  Adar,  near  janction  with  Wliile    Nile ;  (44)   ! 
Gamp  OD  Klior  Adar,  uear  White  Nile :  (45)  Three  Dinks  and  onp  Amb  akeikh  ■(  J 
Itenk :  (46)  SbiUuks  at  Kaka,  on  While   Nile ;  (47)  P.jlice  officer't  house  at  Dam- J 
tcmioa:   (48)  Old   French  garden  at   Kodok  ;  (49)   Fording  Khor   Bao,  nen 
Ahmed   Agn:  (50)  Einana  Araba  bringing  in  dam  on  buUooka  Tor  mlu  at  Kodak  j 
(51)  View  of  Jebel  Lado,   from  Hongnlta;  (G2)  Molat;  (53)   nnrden   at   Beak,  a 
White  Nile ;   (54)   The  "  Gonlon   Pasha  "   at   Renk  ;   (Sa)  "  Tawfa."   .ir    floaliM 
graaa  ialanda  on  Wliito  Nile  near  Kodok;  (56)  Inipeotor'a  honte  at  Mongiill«;  fW 
BaDsna  pUntnMoa  at  Kodok ;  (58)  Floating  timber  down   Blue  Nile  at   Kliartaaifl 
(S9)  Naen  on  Bare  river:  (60)  Nnera  from  Bahr-el-Zenir,  on  a  visit  to  the  gaTenoi 
of  Kodok :  (61)  Bteel  boat  in  reeds  o[i  White  Nili^  at  Melut ;  (62)  Nnsr  Mitle  M 
Buhr-et-Zeraf. 


flsrawak. 


Bt«lnl 


Nincty-ono  Phiitegraphs  uf  Sarawak,  tuken  bj  F.  R.  Sternberg,  E«q.      PreteuM  1 

b)  F.  R.  StambBrg.  Etq. 
As  will  be  gathered  from  the  titles,  these  are  most  ititereatinf;  photoarnphs,  RpMiiiil)  1 
from  an  anthropotogicsl  point  of  view.    Those  shonitig  the  tatto<i  markings  of  In  I 
KajaDB  are  perhaps  Diiique  : —  I 

(1)  The  paiiwe  from  Eoobiagi  (2)  Bide  view  of  palace;  (3)  The  mrk  at  back  of  1 
palaoe:  (4)  Drawing-room  in  palaoe;  (5)  The  Rangers,  men  of  II. H.  (he  Bkjiih'l  I 
army:  (6)  Band  of  Rangers  playing  in  the  palaou  ground»;"(7)  A  Eanger  in  inilfU!  I 
(B)  Bangers  in  gala  costume;  (9)  Rangcn,  ahowing  filed  teeth  with  brass  iprinp  I 
inserted;  (10)  A  Banger's  wife;  (II)  A  Banger's  wife,  showing  head  omamaot  ■ 
invented  bv  a  former  Residetit;  (12)  The  fart  and  sarronndioga  at^aoent  t 
(13)  Knohtng  from  palaoe  grounds ;  (14)  Government  bnitdiugs,  Kuohing ; 


theatre,  Kuohing ;  (21)  A  Dyak  in  the  Hain  Road,  Knching ;  <£2)  Chinese  proi 
Knabing;  (28)  View  of  Kuohing  and  the  river,  the  Rajah's  yaabt  in  mid-i    _ 
(24)  ViU'ige  at  month  of  Bajang  river ;  (25)  Ooverament  buildings,  Baa  :  (26)  C 
Hoiue,  Baa ;  (27)  Native  footbfJl  players,  Baa  ;  (28)  FririDipal  atraat,  Bau :  (19 
Malay  housci  on  road  to  river.  Ban;  (32)  Gold  works,  Bidl;  (33)  Mr.  Slernbe 
Malay  servant;  (S4)  Burawak  Government  steamer  Kakai  (35)  H.H.  the  Bajah  U 
interviewing  Dyak  ehiefs  at  the  Residency,  Sibu ;  (36)  A  group  of  Dyak  head-banlet 
who  have  been  fined,  and  have   aubmitled  to  Government;  (37)  Football  at  S " 
(88)  (^If  caddies.  Biba;  (39)  Front  view  of  a  Dyak  chief ;  (40)  Biick  view  of  a  I 
ohief;  (ll)Thrt.-e  Kuyang;  (42)  K'ayan,  showing  em  ornament ;  (43)  Heads  take 
Government  from  bead-hunten :  (44)  The  largest  war  canoe  ever  seen  in  Saran 
(45)  Government  boat  in  wbioh  Mr.  Sternberg  visited  Dvak  house ;  (46)  Dyak  hou 
(47)  Dyak  boase  seen  from  below;  (48)  Eutcanoe  to  Dyak  house:  (49)  The  L^  ' 
balcony:  (50)  Door  of  ronm  m  Dyak  house :  (ft!)  Skulls  in  Dyak  house;  (,i2)  Wi 
Inhabitants,  Dyak  house:  (53)  Women   and   girls,  Dyak  hoase;  (54)  Mr.  Stembei 
and  Dyak  women  ;  (55)  Dyak  ohildrao  :  (56)  Melanan  house  in  jungle  ;  (57)  1~  ' 
girl:  (58)  Melanau  youth  playing  noee  flute;   (59)  Fort  Kenowil  on  Rajnn) 
(60)  Goveminent  steam-launch  La  Fi;   (61)  H.H.  the  Bajah  Mnda   and   bi 
(62)  Taking  passengers  on  tbe  launoh :   (Git)  A  Dyak  hostage  i  (64)  Hostage  b< 

Bddled  ashore :  (65)  A  Molob  house,  Bajang  river:  (GG)  Dyak  women  married  b 
obh ;  (67)  Moloh  oliildren ;  {6R)  Port  Kapit,  Eajaug  river ;  (69)  HroundH  and  U 
at  Fort  Knpit:  (70)  U.U.  the  Bajah  Muda  holding  couroreuoe  nitii  Dyaks  i 
Kapit:  (71)  Jars  taken  from  head-hunters;  (7'2)  (Jongs  taken  from  bead-h 
(73)  KK  the  Bajah  Muda  conversing  with  Dyaks ;  (74)  A  group  o(  Dyaks  at  FM 
Kapit ;  (75)  Dyak  blowing  dnrt  from  blow-pipe,  Fort  Kapit :  (7(i  and  77)  A  VV 
oovered  back  and  front  with  tattoo  marks;  (78)  Dyak  woman  and  child:  (79-8^ 
Tuba  fishing  ;  (84)  Chinese  lenders  of  rebollicn  in  IS99 ;  (85)  Chinese  vULue  « 
Barnwak  river;  (86)  Kayao  woman's  hand  and  forearm,  showing  tiittoo  umrks;  (fil-M 
A  eompltte  set  of  the  taltoo  marks  nf  the  Kayans. 

N.B.— It  would  greatly  ai>d  to  the  value  of  the  coUectlon  of  Ftaof 
grapbB  which  has  been  eBtabllahed  in  the  Uap  Boom,  If  all  the  F«."  ' 
of  the  Society  who  have  taken  photographs  during  their  traveda,  v 
forward  oopjee  of  them  to  the  Map  Curator,  by  whom  they  wiU  I 
acknowledged.  Should  tbe  donor  havo  purohaBOd  the  photographs,  I 
will  be  useful  for  refbrence  if  the  name  of  the  photographer  and  b  ' 
Kddraaa  are  given. 
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oauoemen  have  lo  resort  to  the  tedious  process  of  forcing  their  craft 
ap-atream  by  catching  and  liauliog  oa  the  overhangiag  braacheB.  At 
othere,  and  more  particularly  above  Buesa,  where  large  beds  of  reed§ 
border  the  chaacel,  and  the  water  is  too  deep  for  poling,  orosB-pieoes  of 
stick  about  a  foot  long  are  lashed  to  the  end  of  the  bamboos,  and  thus  a 


purchase  is  obtained  on  the  reeds.  Tiiis  operation  disturbe  countloee 
moBquitoes,  wlio  are  not  slow  in  giving  expression  to  their  resentment. 
Paddles  are  used  in  the  deeper  part  of  the  river,  particularly  when,  as 
is  often  the  case,  it  is  desirable  to  cross  to  get  into  a  favourable  stretch 
for  poling. 

All  the  river-side  people,  and  partioularly  the  Napes,  are  expert 
cauoemen.  They  commenoe  poling  at  a  very  early  age.  Their  skill  is 
most  conspicuous  where  the  stream  runs  wildly  amongst  boulders  or 
over  sunken  snags.  Only  one  of  the  Boundary  Commission  canoes  was 
upset,  and  this  was  in  some  rapids  above  Itajiho.  All  the  contents  were 
snccessfully  fished  out  of  the  river,  with  the  exception  of  one  bale  of 
cloth.  A  long  canoe  journey  up-stream  is  to  be  avoided  if  possible. 
Sitting  all  day  under  a  mat  shelter  in  a  narrow  dug-out  gets  wearisome 
long  before  the  three  weeks'  journe^■  from  Jebba  to  the  frontier  is 
aocompUshed.  If  steel  canoes,  such  as  the  French  use  in  their  journeys 
with  the  Niger  flotilla,  are  forthcoming,  the  discomforts  are  cousiderablv 
leBsened,  the  more  bo  as  it  is  possible  to  sleep  on  board  and  avoid 
camping,  often  on  swamps  alive  with  mosquitoes.  The  dug-outs,  too,  are 
more  or  less  leaky,  and  some  oare  has  to  be  exercised  to  prevent  the  loads 
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placed  in  them  being  damaged.     Above  feliba  rapids  are  freqnent, 
tbey  are  negotiable  by  the  akilled  Nape  oanoetnen,  till    the    Wti 
rapids  are  reached.     Between  this  spot  and  BusBa  there  are  a  series  < 
rapida,  of  which  three  are  formidable.    It  is  advisable,  in  fact  neoooaarjj 
to  unload  the  canoes  and  send  the  loads  round  by    luid,  whilst  I 
canoes  are  hauled  up  empty. 

It  was  in  one  of  these  rapida  that  the  dauntless  Mungo  Park  met  h 
death,  when  be  appc'ared  to  be,  after  braving  countless  diffioulties  a 
dangers,  on  the  point  of  solving  the  mystery  of  the  Niger's  oouis 

After  surmounting  the  big  rapids  near  fiusea,  the  river  was  still  full 
of  smaller  ones  that  gave  more  or  less  trouble  till,  a  few  miles  above 
Yelwa,  a  qnietor  seolion  of  the  river  was  entered,  and  the  journey  to 
the  frontier  was  accomplished  without  further  diffioiilty. 

Dole,  near  which  village  is  the  westernmost  end  of  the  boundary.  \m 
a  little  way  back  from  the  Niger,  on  its  left  or  eastern  bank  up  a  manh-  J 
fringed  creok.  Marshes  border  the  river  for  a  mile  or  so  in  depth,  and  | 
clumps  of  fan  palms  indicate  sputs  where  the  ground  is  more  solid.  TbeM  J 
trees  are  plentiful  on  the  land  side  of  the  marshes  and  for  some  way| 
up  the  Uailul  Mauri. 

Dallut  Mauri,  or  the  valley  of  the  Mauris,  the  people  of  Arewa,  is  the  I 
name  applied  in  the  Convention  to  a  depression  that  can  be  traced  with  ^ 
more  or  less  diatinctnesB  from  near  Malankari  down  to  its  junction  with 
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THE  ANGLO-FRENCH  NIGER-CHAD  BOUNDARY  COMMISSION.* 

By  Lieut-Oolonel  Q.  S.  MoD.  ELUOT,  R.E. 

The  work  of  the  Boundary  Commission  that  left  England  in  October, 
1902,  was  to  ascertain  on  the  spot  where  the  frontier  between  the  river 
Niger  and  Lake  Chad,  defined  in  the  Anglo-Frenoh  Convention  of  1898, 
actually  lay.  The  country  through  which  this  frontier  passes  was  little 
known  at  the  time  of  the  signature  of  the  Convention,  so  the  delegates 
were  forced  to  content  themselves  by  defining  it  for  the  greater  part  in 
geometrical  terms.  Briefly  it  was  this:  Starting  from  the  Niger  10 
miles  above  Giris,  it  was  to  follow  the  median  line  of  the  depression 
known  as  the  Dallul  Mauri  till  this  line  intersected  an  arc  of  100  miles' 
radius,  with  the  town  of  Sokoto  as  centre.  From  this  intersection  point 
the  arc  itself  was  the  boundary  for  about  300  miles,  till  to  the  north- 
east of  Sokoto  it  cut  for  the  second  time  the  parallel  of  14^  N.  lat. 
This  parallel  was  to  be  followed  for  the  next  70  miles,  and  then  the 
meridian  of  longitude  thus  arrived  at  down  to  its  meeting  with  the 
parallel  of  13^  20'  N.  lat.,  along  which  the  frontier  was  to  run  for 
250  miles,  next  a  meridian  of  longitude  from  this  point  was  to  be 
followed  north  till  the  14*^  N.  was  regained,  and  this  again  became 
the  frontier  till  it  intersected  a  third  meridian  of  longitude  lying  out  in 
Lake  Chad,  35'  east  of  the  centre  of  the  town  of  Eukawa.  This  third 
meridian  from  this  intersection  point  till  it  reached  the  southern  shore 
of  Lake  Chad  formed  the  last  section  of  the  boundary. 

The  line  thus  traced,  though  crossed  in  various  parts,  had  not  been 
followed  for  any  distance  by  previous  travellers.  Denham,  Clapper  ton, 
Ondney,  Barth,  Monteil,  and  others  had  between  them  visited  Euka, 


*  Bead  at  the  Rojal  Geographical  Society,  June  27,  1904.    Map,  p.  616. 
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Kano,  Katsena,  Sokoto,  and  Zinder;  but  the  line  of  the  frontier  now 
under  consideration ,  lying  as  it  did  in  an  uninteresting  and  Bparselj 
inhabited  country  at  the  edge  of  the  desert,  was,  naturally  enongh,  not 
visited  when  so  much  that  was  interesting  and  important  was  little  if 
at  all  known. 

In  1900,  Major  Lang-Hyde,  c.m.g.,  of  the  Eoyal  Engineers,  liad 
surveyed  the  Dallul  Mauri  to  some  distance  beyond  its  interseotion 
with  the  arc  of  100  miles'  radius  round  Sokoto,  and  had  pnt  beyond 
question  where  and  what  the  Dallul  Mauri  was.  Captain  Merrick,  of 
the  Boyal  Artillery,  who  was  in  command  of  the  Argungn  oolanm  in 
1902,  had  with  his  officers  made  useful  reconnaissance  sketches  zonnd 
the  arc  and  beyond  as  far  as  Maradi.  Captain  Mundy,  Assistant- 
Resident,  had  done  the  same  for  a  portion  of  West  Bomu. 

A  boat  from  Liverpool  takes  the  traveller  to  the  Foroados  month  of 
the  Niger,  where  at  Burutu  a  stern-wheel  river-steamer  is  in  waiting  to 
carry  him  up  the  river.    For  about  100  miles  the  way  lies  through  the 
delta,  a  region  of  swamps,  creeks,  and  dense  forests,  among  which,  after 
passing  through  the  last  of  the  rooky  barriers  that  separate  the  ooast- 
belt  from  the  interior,  are  distributed  the  waters  of  the  Niger  and  the 
Benue.    Near  the  sea  the  mangrove  is  the  most  striking  of  the  creak 
vegetation.    Farther  up  palms,  most  important  of  which  is  the  one 
whose  nuts  furnish  the  palm  oil  of  commerce,  are  more  conspionoos  as 
the  land    becomes  firmer.    Villages,  whose    inhabitants    are    expert 
canoeists,  are  passed  more  frequently,  and  occasionally  a  trading- station. 
Crocodiles  are  plentiful  everywhere,  and  sometimes  a  herd  of  hippoi 
creatures  most  thoroughly  in  keeping  with  their  surroundings,  is  seen, 
their  heads  appearing  and  disappearing  at  intervals.     Just  before  the 
ascending  steamer  enters  the  channel  of  the  Niger,  which  discharges 
itself  near  Akassa,  the  Forcados  river  narrows  considerably,  and  this 
main  channel  is  gained  by  a  sharp  right-angle  turn.     All  up  the  river 
the  forest  grows  right  up  to  the  edge  of  the  banks,  and  as  these  are 
continually  being  cut  away,  the  trees  on  them  fall  into  the  water,  and 
are  carried  down  till  they  take  the  ground  in  some  shallow  spot  and 
alter  the  set  of  the  current,  causing  silt  in  one  place  and  scour  in 
another,  thus  adding  to  the  difficulties  of  navigation.     Lokoja,  opposite 
the  confluence  of  the  Niger  and  Benue,  maybe  considered  the  port  of  entiy 
of  Northern  Nigeria.   It  was  here  we  enjoyed  the  hospitality  of  the  2nd 
Northern  Nigeria  Begiment,  and  made  the  acquaintance  of  some  of  the 
troops  who  were  destined  to  take  part  in  the  Kano-Sokoto  campaign. 

For  most  months  in  the  year  steamers  can  go  between  Lokoja  and 
Jebba,  the  former  headquarters  of  Northern  Nigeria,  another  200  miles 
up  the  river.  At  Jebba  one  must  take  to  the  native  canoes.  These  are 
hoUowed-out  logs,  propelled  by  poles  made  out  of  the  central  stems  of 
palm  leaves,  which  are  called  *'  bamboos "  in  Northern  Nigeria.  In 
places  where  the  current  runs  swift  and  deep  under  a  woody  bank,  the 
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oanoemeu  have  Id  resort  to  the  tedious  procfiBs  of  Foroing  their  craft 
np-Btream  by  catching  acd  hauling  on  the  overhanging  branohes.  At 
others,  and  more  particularly  atwve  Bussa,  where  large  beds  of  reeds 
border  the  channel,  and  the  water  is  too  deep  for  paling,  oroBs-pieces  of 
stick  about  a  foot  long  are  lashed  to  Ihe  end  ot  the  bamboos,  and  thus  a 


i  obtained  on  the  reeds.  This  operation  disturbs  countlesB 
mosquitoes,  who  are  not  slow  in  giving  expression  to  their  resentment. 
Paddles  are  used  in  the  deeper  part  of  the  river,  particularly  when,  as 
is  often  the  case,  it  is  desirable  to  cross  to  get  into  a  favourable  atretcb 
for  poling. 

All  the  river-side  people,  and  particularly  the  Nupes,  are  expert 
oanoemen.  They  commence  poling  at  a  very  early  age.  Their  skill  is 
most  oosBpicuous  where  the  stream  mns  wildly  amongst  bonlders  or 
over  sunken  snags.  Only  one  of  the  Boundary  CoramiBsiou  oaooes  was 
upset,  and  this  was  in  aome  rapids  above  Bajibo.  All  the  contents  were 
BnccessruUy  fished  out  of  the  river,  with  the  exception  of  ooe  bale  of 
cloth.  A  long  canoe  jonrney  up-slream  is  to  be  avoided  if  possible. 
Sitting  all  day  under  a  mat  shelter  in  a  narrow  dug-out  gets  wearisotne 
long  before  tho  three  weeks'  journey  from  Jebba  to  the  frontier  is 
aocomplisbed.  If  steel  canoes,  such  as  the  French  use  in  their  journeys 
with  the  Niger  flotilla,  are  forthcomiDg,  the  discomforts  are  considerablv 
lessened,  the  more  so  as  it  is  possible  to  sleep  on  board  and  avoid 
catDping,  often  on  swamps  alive  with  mosquitoes.  The  dug-oats,  too,  are 
more  or  less  leaky,  and  some  oare  has  to  be  exeroised  to  prevent  the  loads 
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placed  in  them  being  damaged.     Above  Tebba  rapids  are  frequent,  bv( 
the;  are  negotiable  by  the  skilled  Nupe  canoemen,  till    the    Wurr 
rapids  are  reached.     Between  this  spot  and  BuBsa  there  are  a  seriea  fl 
rapida,  of  which  three  are  formidable.    It  is  advisable,  in  fact  not 
to  unload  the  canoes  and  send  the  loada  round  by    Und,  whilst  t 
oanoea  are  hauled  up  emply. 

It  was  in  one  of  these  rapids  that  the  dannUeae  Mungo  Fitrk  met  hill 
death,  when  he  Bpp.;ared  to  be,  after  braving  counllesB  diffioaltieB  aoA'l 
dangera,  on  the  point  of  solving  the  mystery  of  the  Niger's  oonree. 

After  aurmounting  the  big  rnpids  near  Bussa,  the  river  was  still  fall's 

of  smaller  ones  that  gave  more  or  less  trouble  tUI,  a  few  miles  ahov«  J 

Iwa,  a  quieter  section  of  the  river  was  enterod,  and  the  joamey  to  I 

I  the  frontier  was  accomplished  without  further  difBoulty. 

Dole,  near  which  village  is  the  wee  tern  most  end  of  the  boandaiy,  lieil 
I  a  little  way  back  from  the  Niger,  on  its  left  or  eastern  bank  up  a  marsb- 
fiinged  creek.  Marshes  border  the  river  for  a  mile  or  so  in  depth,  and 
clumpH  of  fan  pulms  indicate  spots  where  the  ground  is  more  solid.  These 
trees  are  plentiful  on  tbe  land  side  of  the  marshes  and  for  aome  way 
up  the  Uullnl  Mauri. 

Dallul  Mauri,  or  the  valley  of  the  Mauris,  the  people  of  Arewa,  is  the  <\ 
I  name  applied  in  the  Convention  to  a  depression  that  can  be  traced  with  J 
I  more  or  less  distinctness  from  near  Malaukari  down  to  its  jnootioD  with  f 


the  Niger,  the  Dole  oreek  bting  its  mouth.     It  was  once,  I  consider,  • 
river  valley,  but  no  river  or  stream  now  flows  along  it,  except  perhapi 
during  the  rains  there  may  be  a  current  from  marsh  to  marsh  in  i 
lower  part  of  its  oourso 
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The  term  "Dallul  Mauri"  is  only  correct  for  the  purtion  of  the  deprea- 
Bion  that  lies  in  the  Mauri  country,  from  near  Naaaerawa  oo  the  north 


to  Uom  on  the  soutb.  The  lower  portion  of  its  coaiGo  from  the  Niger 
Qp  to  its  bifurcation  opposite  to  the  village  of  Banna  is  called  Rafin 
Fogs,  or  the  Valley  of  Salt.  This  name  of  Rafio  Foga  is  retained,  and 
properly  so,  by  ihe  more  wtstern  branch  that  liea  in  French  (errltory,  | 
for  the  salt  marshes  to  which  it  is  due  do  net  extend  up  the  so-oalled 
Dallul  Mauri  beyond  this  junction  point. 

Leaving  the  Dole  creek  and  following  the  valley,  which  must  hence- 
forward for  its  whole  length  bear  the  name  of  Dallul  Mauri,  we  oome 
on  a  grassy  valley  with  fan  palms  in  abundance,  a(  first  several  miles  in 
widlh,  but  gradually  narrowing  as  we  ascend.  A  series  of  depressions 
—  the  beds  of  marshes,  dry  at  the  time  of  our  visits  in  December  and 
Jannary,  but  along  which  in  the  rains  a  stream  doublltKB  flows— mark 
what  appeared  to  l>e  "  the  median  line."  On  either  hand  bush-covered 
laterite  scarps,  more  or  less  interrupted  by  side  valleys,  define  the 
borders.  Farther  up,  al>ove  the  junction  with  the  Bafiu  Foga,  these 
scarps  disappear  on  the  loft  or  west  side;  gently  rising  rolling  ground, 
which  recedes  considerably  as  the  valley  widens  again  above  Yeln,  takes 
their  place,  whilst  on  the  right,  though  in  plates  hard  lu  trace  owing  to 
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bush-oovered  under  featarea,  thoy  are  fairly  coatinuous  vp  to  Xasser&wb 
Here  there  is  a  break  of  eome  25  milex,  after  which  they  reappear  ■ 
Budu,  and,  passing  Matankari,  trend  away  eastward  and  disappear. 

The  croes-seotioD  of  the  upper  portion  of  the  dopreesion  appears  li 
be  that  of  a  line  of  fault,  the  eastern  side  being  the  upthrow,  and  t 
western  the  downthrow.  From  the  junction  of  the  Rafin  Foga  down  to 
the  Niger,  the  valley  may  have  been  formedby  the  aotion  of  water,  possibly 
that  of  the  Itafin  Foga,  but  more  probably  there  was  a  double  fault,  form- 
ing a  rift-valley  similar  to  those  in  East  Africa.  At  the  junction  of  tbf 
liafin  Foga  and  Dallul  Mauri,  and  for  some  miles  below,  the  water  h 
not  dried  out  of  the  marshes,  and  it  was  there  that  the  salt  villages  wa 
most  numerous.  Above  the  junction- point  the  bed  of  the  valley  i 
dry  in  December,  the  long  grass  and  nseds  are  scarcer  and  the  bnah  j| 
thicker.  Fan  and  borassus  palms  and  large  forest  trees  still  al>ound,  | 
well  &s  evideaoea  of  the  visits  of  elephants,  giraffes,  and  other  f 
during  the  rains.  Gradually  the  larger  trees  give  plaoe  to 
varieties  and  (born  bushes.  The  shea  butler  tree  becomes  sea 
passing  Yelu,  the  i<s,\ms  between  Vein  and  Junju  and  the  liaobali 
appear  almost  entirely  Imfore  reaching  Matankari. 

Dry  beds  of  marshes,  often  long  enough  to  suggest  that  they  fon 
a  ujntinuous  channel,  but  really  disconnectel,  arc  fouad  right  up  tu  (In 


are.     The  point  arose  whether  the  median  line  of  the  Dallul  Mauri  wmJ 
to  be  ooasidered  to  lie  along  the  middle  of  these  marshes  or  midwq'^ 


I 


THE   ANGLO-FRENCH   NIGER-CHAD   BOUNDART   COMMISSION.  511 

between  the  creats  of  the  high  ground  on  each  side  of  the  valley — by 
means  the  same  thing.     Both  views  presented  difGcalties,  but  th« 


natives  considered  the  Dallal  to  be  that  part  of  the  depression  where 
the  fan  palms  ^rew,  and  those  were  only  to  be  found  where  their  roots 
oould  get  moisture,  and  consequently  close  to  the  marshes.  The  middle 
line  of  these  was  therefore,  with  a  ccrtaiu  iimount  of  give  and  take, 
adopted  as  the  median  line  of  the  Dallu'.  Mauri. 

Round  the  arc  as  far  as  Illela  the  ctiuntiy  consists  of  gentle  nndula- 
tions  of  88ml  covered  with  thorny  bush.  In  places  scarps  rising 
abruptly  mark  the  edge  of  laterite  plateaux  that  fall  gently  away 
till  they  blend  with  the  general  level  of  the  ground.  Occasionally  a 
few  outliers  from  these  clifta  form  praminent  features. 

Near  Illela  xire  groups  of  hills  of  dark,  coarsely  crystalliae  rook,  I 
think  of  volcanic  origin,  possibly  of  later  date  than  the  laterite  and 
intmsive.  Some  of  these  rise  to  a  greater  height —about  4u0  feet  above 
the  general  level  of  the  ooontry — than  any  hitherto  enoounteied. 

After  passing  Illela,  the  arc  crosses  a  series  of  valleys  or  rifis  in  the 
laterite  sheet,  which  is  here  much  more  generally  in  evidence.  These 
Talleys  have  tbt-ir  origin  outside  the  arc,  most  of  them  apparently  to 
the  north-east  of  Tawa,  and  were  doubtless  once  drained  by  strearaa 
that  were  atSuonls  of  the  Sokoto  Gulbi,  through  which  their  waters 
reached  the  Niger, 

They  are  much  mote  proDOmiced  than  the  Dallal  Mauri  or  any  of 
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the  depreHious  met  with    previously,  being   usually  about  one  I 
wide  and   200  feet  (or  more)  deep,  and,  though   possibly    in    plat 

originating  along  craoka  in  the  lava-sheet  that  at  one  time  ovenpread 
the  country,  were,  as  their  crosa-section  shows,  <jnt  down  to  their 
present  depth  by  the  action  of  water.  Water  is  often  found  in  them 
at  a  little  depth  below  the  aurfaoe,  and  the  aoil  is  more  fertile  and 
vegetation  larger  and  more  plentiful  than  on  the  laterite  crust  of  the 
plateau.  Like  the  Dailul  Mauri,  they  do  not  now  appear  to  be  drained 
continuously  throughout  their  length,  for  the  portion  of  the  rainfall 
that  does  not  soak  into  the  soil  at  once,  forms  pools  along  their  conrees. 
I  noticed  the  following  geological  section  in  one  of  them  between 
Tawal  and  Bussa.  First,  the  laterite ;  second,  shale,  laminated  like 
pressed  tobacco-leaves;  third,  chalk  and  clay  mixed;  fourth,  ohalk; 
fifth,  shales.  The  strata  were  horizontal.  In  places,  doubtless  awing 
to  denudation,  the  upper  elialcs  had  been  removed,  and  the  laterite  lay  _ 
on  the  chalk,  which  was  more  or  less  baked  and  hardened  in  conw 
quence.  The  obalk  was  full  of  echinoids  and  other  fossils.  'Wberev^ 
in  this  neighbourhood,  I  saw  strata  exposed,  this  section  seemed  1 
prevail.  Probably  it  goes  as  far  south  as  Sokoto  or  further,  for  1 
resident  there.  Major  Burdon,  showed  me  a  piece  of  indurated  abal 
which  he  had  found  in  a  watercourse  to  the  east  of  the  city. 


■  The  latt 


The  laterite  platean  terminated  near  Chara  and  Bussa  in  Bcarps  t 
highest  encountered  on  the  border,  which  trended  away  eastward  a 
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northward  into  the  desert.  The  Dachin  Zana,  a  large  hill  which  liee 
a  little  to  the  north  of  the  intersection  of  the  arc  with  the  parallel  of 
14°  N.  lat.,  is  probably  an  outlier  from  the  plateau. 

It  is  with  considerable  diffidence  that  I  put  forward  any  geological 
theory ;  in  fact,  it  is  only  in  the  hopes  of  provoking  disousaion  on  the 
subject,  and  because  it  enables  me  to  give  more  clearly  the  impression 
produced  by  what  I  observed,  that  I  ventni-e  to  do  so. 

It  appeared  tti  me  that  the  whole  region  lying  along  the  frontier 
from  the  Niger  to  the  blufis  near  Bussa  and  the  Duchin  Zana,  extending 
to  the  north  as  far  as  Tawa,  or  even  further,  and  possibly  to  the  south 


8  far  as  Sokoto,  bad,  some  time  after  the  deposition  of  the  ahaJe  above 
the  chalk,  been  covered  with  a  sheet  of  lava,  of  which  the  laterite  is  now 
i  remains.  The  portion  of  this  sheet  lying  east  of  the  Hue  IJlela- 
Tawa  must  have  become  subject  to  snbaerial  denudation  for  some  long 
period  before  the  westerly  portion,  to  account  for  the  veiy  muoh  greater 
depth  of  the  valleys.  Probably,  therefore,  when  the  lava  flowed  over 
the  bottom  of  the  shallow  waters  in  which  llie  shales  were  being 
deposited,  the  earth-crnst  iu  this  region  was  undergoing  a  gradual 
npheaval,  the  eastern  portion  rising  before  and  higher  than  the  western. 
Possibly  the  mud  flats  which  are  now  the  shales  were  above  water  at 
this  time ;  certainly  parte  of  them  were,  as  is  testified  by  the  laterite 
resting  in  places  on  the  chalk. 
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Whatever  was  the  case,  tbe  olimate  of  tliat  part  of  Africa  moat  ban 
been  very  differect  from  what  it  is  now.  These  deep  valleys  mnst,  I 
think,  have  been  lioUowed  out  by  the  action  of  water  at  a  time  wheii' 
large  lakes  and  inland  §ea8  occupied  r^iona  that  are  now  desert.  Sino*', 
these  disappeared,  the  prevailing  winds  have  been  spreading  tbe  sand' 
that  lay  in  their  beds  over  what  was  once  probably  a  well-wooded  and 
pleasant  land.  Thus  to-day  we  see  work  done  in  ages  long  past  by 
water  in  carving  out  hills  and  valleys  being  undone  by  wind,  which  is 
blocking  tbe  valleys  and  building  hilU  of  its  own,  whilst  it  removea  for 
the  purpose  all  the  loose  aoil  it  oau  gather  and  bears  it  steadily  south- 
westward. 

The  drainage  of  the  country  mast  he  chiefiy  subterranean.     Poesibly^ 

I  mnob  of  it  finds  its  outlet  in  the  marshes  bordering  the  Niger.    Though 

t  water  is  still  doing  something  to  alter  the  face  of  the  land,  JEoliui 

influences  are  more  in  evidence  here  than  in  any  country  I  have  yet 

seen.     The  lee  aide  of  every  rock,  buah,  or  tuft  of  grase  becomes  tha 

starting-point  of  a  sand-dnne,  the  material  fur  which  ia  being  carried 

from    more   exposed   situations ;    whilst   these    saud-dunes  themselves 

gradually  work  down-wind  unless  and  until  their  Kurfuce  is  consolidated 

and  protected  by  vegetation.     The  rainfall  is  not  sufficient  to  form 

currents  strong  enough  to  break  through  the  obstacles  thus  piled  np 

^  across  the  old  lines  of  drainage,  and  the  water  collects  in  pools  and 

f  hollows,  from  which  it  soon  disappears  by  ovaporatiou  and  infiltration. 

The  old  features  shaped  by  the  action  of  water  are  thus  being  obliterated 

uid  tbe  country  is,  in  consequence,  most  difiicult  to  survey  rapidly  and 

satisfaotorily,  for  it  jrasseases  few  striking  featurea,  and  no  general 

system  of  surface  drainage  that  may  readily  be  seized  on. 

The  rains  oommenoe  in  June  and  last  till  the  end  of  September. 
Except  in  August,  however,  auch  a  thing  as  a  really  wet  day  is  rare. 
Captain  Moll,  tbe  P'renob  Commissioner,  told  me  that  in  bis  experienoe 
tbe  week  in  that  month  in  which  the  moon  was  full  was  the  rainiest  of 
the  year,  and  it  certainly  waa  the  oaee  in  1D03.  Three  or  four  storms 
a  week  is  about  the  usual  average  for  the  rainy  season.  About  two 
months  after  tbe  rains  have  ceased,  i.r.  tbe  cud  of  November,  tba 
Harmattan  sets  in,  and  blows  steadily  from  the  oortb-eaat  till  April, 
During  this  time  the  air  is  misty  with  suspended  dust;  somettmea, 
thick  is  the  haze,  the  largest  objects  are  invisible  at  half  a  mile. 
Vegetation  dries  up,  and  everything  gets  covered  with  tbe  finest  powder. 
The  temperatures  in  Deoemher  and  January  are  from  I(JO°  Fahr.  by  day 
to  00'"  Fahr.  by  night.  April  ia  tbe  hottest  month;  the  day  tempe- 
rature reached  1 14°  Fabr.  in  the  shade,  and  the  lowest  it  fell  to  at  night 
was  76^  Fahr, 

During  April  and  May  the  wind  at  times  blows  from  other  quartei 

the  air  gets  clearer,  clouds  gather,  sandstorms  get  more  frequent,  till 

they  become  a  daily  inatitutton,  and  a  few  drops  of  rain  occaaionally 
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raise  hopes  that  are  nsually  disappointed  till  June  is  near,  and  the  first 
L  leal  shower  is  hailed  with  cries  of  delight  from  the  people,  who  are  now 
l.ttBGured  that  the  saeA  they  have  town  will  not  perish  in  the  ground. 


The  temporaiure  ranges  from  113"  Fahr.  by  day  to  76°  Fahr.  by  night. 
Grass  aud  verdnre  appear  everywhere,  and  all  conditions  have  changed 
for  the  belter. 

Eicept  during  the  rains  and  for  a  short  time  after,  the  only  water  in 
these  regions  is  in  deep  wella  at  the  villages.  As  the  bash  dries  up,  the 
larger  animals  that  have  coino  into  them  for  the  sake  of  the  fresh  grass 
take  their  departure  for  lie tter- watered  spots,  but  there  are  a  certain 
number  of  smaller  mammals  and  birds  that  live  here  the  whole  year 
through.  We  noticei  oribi,  gazelles,  wild  cats,  certain  burromers  and 
rodents,  guinea-fowl,  fracoolin,  horn  bills,  bustard,  various  birds  of  prey, 
■nd  many  small  birds.  The  problem  of  how  they  managed  to  exist 
withont  water  appeared  a  puzzling  odo.  I  mentioned  this  diffioulty 
to  some  French  officers,  whom  I  have  always  found  to  be  very  well 
informed  and  careful  observers.  They  drew  my  attention  to  the  fact 
that  there  was,  even  at  the  end  of  the  dry  seasoo,  moisture  in  the  leaves 
and  twigs  of  certain  plants,  and,  further,  that  it  was  probable  that  the 
bodies  of  white  anta  supplied  birds  with  all  the  liquid  they  required. 
These  little  creatures  cover  everything  they  are  going  to  attack  with 
galleries  made  out  of  clay.  To  moisten  this  clay  they  must  have  water, 
Tvhich  they  bring  from  considerable  depths.  The  officer  in  charge  of 
the  well-sinking  along  the  road  from  Filing!  to  Tawa  told  me  that 
white  ants  had  been  found  50 'metres  below  the  surface  in  some  of  the 
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that  asoendB  northward  from  the  parallel  of  13^  2<)'  K.  to  14°  N. 
passes  roughly  through  the  middle  of  it.  Contrary  1o  expeotatiooi 
this  is  not  a  dreary  waste  uf  ealt-encnisted  desert  eand,  Ijut  open 
plains,  sandy  certainly,  but  covered  with  waviog  grass  about  4 
feet  high,  diveriiSed  here  and  there  by  lines  of  borasans  palms 
which  mark  the  course  of  depressions,  where  water  is  usually  to 
be  found  at  a  small  depth  below  the  s'jrface  oven  if  they  do  not 
oontain  pools.  When  we  passed  through  in  November,  the  grass  was 
all  dried  up,  and  the  horrible  bnrr  called  the  kram-kram  was  here, 
as  everywhere  we  went,  plentiful.    When  green  in  the  rainy  season,  the 


I  Salt  Desert  must,  comparatively  speaking,  be  a  plee 
[  gets  farther  iuta  it  the  lines  of  borassns  palms  ai 


iir<.'6r,  and  the 


I  ooantrv'  appears  to  I* 
1  tlien  a  deep  hollow, 

i  upon.  Some  of  thes 
I  AMitained  water  deep  enouj 
f  irater  is  nsually  a  ilense  fri 


unbroken  roliiug  prairie,  till  every  now  and 
sible  till  the  edge  is  reached,  is  suddenly 
hollows  were  dry  or  drying,  whilst  others 
li  for  hippopotami.  Round  the  edge  of  the 
inge  of  hanilsome  feathery  reeds,  infested  by 
I  litrge  anil  fierce  mosquitoes,  and  on  the  firm  ground  round  the  reeds 
I  again  a  thick  belt  of  borasKus  palms.  The  hollows  were  of  varying 
and  shapes,  sometimes  roughly  circular  and  abuut  half  a  mila 
I  to  a  mile  aorosa,  and  about  IfiO  feet  or  more  in  ilepth.  Others  were 
I  long  and  irregular  in  outline.  They  always  formed,  when  there  was 
I  irat^r  in  them,  a  pleasing  and  welcome  picture.  I  could  find  no  way  of 
I  Mocoiinting  for  Iheii  origin  except  on  the  supjiosition  that  they  are 
(liTatere  or  crevices  in  tho  lava-sheeta  that  probably  underlie  the  sand. 
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thiok  foieet.  This  is  fringed  with  a  belt  of  euphorbia,  of  varying 
depth,  and  then  the  open  grassy  plain  falls  very  gently  to  the 
marshes.  These,  with  patches  of  open  water,  appear  to  extend  right 
across  the  lake  in  its  southern  portion,  whilst  the  northern  is  much 
freer.  Owing  to  the  absence  of  any  sufficiently  high  ground  near  the 
shore,  and  to  the  Harmattan  haze,  it  was  impossible  to  get  any  very 
extended  view.  From  the  sand-dunes  near  Barrua  large  stretches  of 
open  water  were  visible,  and  again,  near  the  mouth  of  the  Yo  river,  the 
lake  appeared  to  be  free  from  reeds  up  to  the  eastern  horizon.  Below 
this,  on  the  shore  opposite  Areg^,  where  we  camped  on  New  Year's  Day, 
and  for  some  15  miles  southward,  a  line  of  breakers  could  be  seen 
and  heard  along  the  outer  fringe  of  the  marshes,  but  after  wading  out 
to  this,  the  tops  of  grass  and  reeds  were  visible  here  and  there  above 
the  water  as  far  as  the  eye  could  reach.  The  strong  Harmattan  wind 
was  blowing  steadily  throughout  the  day,  and  piling  the  waters  on  the 
western  shore.  About  sunset  it  died  away,  and  the  lake  receded  some 
hundreds  of  yards  before  morning.  The  grassy  plain  lying  between  the 
forest  and  the  marshes  varies  in  width  from  1  or  2  miles  to  10  or  more. 
Abundance  of  fish-bones  and  hippo  skulls  scattered  over  it  showed  that 
it  must  at  times  be  under  water.  I  do  not,  however,  believe  that  the 
rainfall  in  the  Chad  basin  can  ever  raise  the  level  of  the  lake  consider- 
ably. It  seems  like  other  great  lakes,  notably  Lake  Van  in  eastern 
Turkey  in  Asia,  to  have  periods  of  high  lake  at  a  certain  regular 
interval  of  years.  Between  these  the  lake  gradually  falls  and  then  rises 
again.  This  was  brought  to  my  notice  by  GoIodcI  Jackson,  of  the  Anglo- 
German  Boundary  Commission,  who,  no  doubt,  will  be  able  to  throw  a 
good  deal  more  light  on  the  subject.  The  high  and  low  water  level, 
then,  cannot  depend  directly  on  the  annual  rainfall,  but  is  possibly  due 
to  some  large  underground  syphon  or  system  of  syphons,  which  take  a 
certain  number  of  years  to  fill  and  empty.  Curiously  enough,  if  I 
remember  rightly,  the  period  given  me  by  Colonel  Jackson  for  Lake  Chad, 
eleven  years,  is  the  same  as  that  for  Lake  Yan.  It  would  be  interesting 
to  get  reliable  statistics  on  the  periods  of  high  and  low  water  of  the 
various  lakes  subject  to  this  phenomenon. 

In  the  waterless  districts  we  had  passed  through  from  the  Niger 
game  was  scarce  and  wild.  Now,  as  we  rode  along  the  shores  of  the 
lake,  we  had  animals  of  some  sort  ever  in  sight.  Herds  of  korrigou,  a 
species  of  hartebeeste  first  found  on  Lake  Chad  by  Denham,  gazelles  of 
several  species,  notably  a  very  handsome  red  and  white  one  that  may 
prove  to  be  a  new  sub-species  of  the  Oazella  Dama^  galloped  away  from 
us  all  over  the  grassy  plain.  The  marshes  were  full  of  wildfowl,  and 
close  to  or  in  them,  that  handsome  little  antelope,  the  cob,  stood  up  to 
gaze  at  the  passing  caravan.  A  few  ostriches  were  seen,  and  one  was 
found  sitting  on  its  nest,  a  hollow  in  the  sand  containiug  21  eggs. 
Hippo  tracks  were  plentiful,  and  occasionally  a  herd  of  elephants,  noblest 


.1 


I: 


I 


> . 


V 


THE  ANQL0-FRENCH  NIQER-CHAD  BOUNDARY  COMMISSION— DISCUSSION.    521 

results  of  this  expedition  there  are  many  of  great  interest*,  and  some  of  them  per- 
haps a  little  unexpected.    Among  them  are  the  geological  results  which  haye  been 
alluded  to  by  Colonel  Elliot  in  his  paper.    The  officers  of  the  expedition  fortunately 
brought  home  with  them  a  fair  number  of  fossilp,  which  were  collected  at  Tarions 
points  upon  this  boundary-line,  especially  near  Oaradumi,  wh'ch  yon  will  see  on 
the  arc  near  longitude  six,  and  at  Tamask^,  which  I  think  is  further  to  the  west. 
These  fossils  were  brought  to  the  British  Museum,  and  were  studied  by  Mr. 
Bullen  Newton  and  myfelf.    Fossils  were  also  found  by  the  French  officers  on  the 
expedition,  and  there  have  been  some  remarks  published  on  these,  though .  they 
are  not  yet  desciibed.    In  ignorance  of  this,  we  studied  these  fossils,  and  we 
came  tp  the  same  conclusion  as  the  French  scientists  came  to.    The  fossils  are 
shells  and  sea-urchins  for  the  mcst  part,  and  the  important  point  about  them 
is  that  they  denote  the  existence  of  a  rock  of  Eocene  age,  which  rock  had  not 
previously  been  found  in  that  district.    Bocks  of  similar  age  occur  along  the 
northern  part  of  Africa  towards  Tripoli  and  Tunis.    They  are  also  known  to  pass 
through  Arabia  and  down  towards  Somaliland,  but  in  the  district  south  of  Algeria 
no  rocks  of  this  age  had  been  previously  known  to  exist.    It  is  true  that  some 
years  ago  RoLlfs  mentioned  that  he  had  seen  ammonites  in  the  neighbourhocd 
of  Bilma,  which  is  a  little  north-west  of  Chad,  and  Cretaceous  rocks  were  found 
there  by  the  officers  of  the  French  expedition,  and  also  by  Colonel  Monteil,  whose 
name  has  been  mentioned  this  evening.    Now,  the  existence  of  Eocene  rocks  is 
a  point  of  importance,  not  merely  as  showing  an  extension  of  .the  sea  over  the- 
southern  part  of  the  Sahara  in  those  times,  but  as  affording  some  confirmation  o^ 
the  views  of  Suess,  who  has  supposed  that,  ^hile  the  lower  triangle  of  Africa  was^ 
raised  out  of  the  sea  at  a  very  early  geological  age,  all  this  Saharan  part  of  Africa, 
together  with  the  present  Mediterranean,  Arabia,  and  the  North- West  Provinces  of 
India,  formed  one  great  Mediterranean  sea.    We  have  here  proof  for  the  first  time 
that  this  sea  actually  did  exist  down  to  Sokoto,  or  at  all  events  a  little  to  the 
north  of  Sokoto,  forming  the  southern  limit  of  the  present  Sahara.    And  what  is 
an  interesting  point  in  these  fossils,  and  still  further  confirmation  of  these  views,  . 
is  that  some  of  the  fossils  that  have  been  found  are  distinctly  of  Indian  character. 
One  of  the  sea-urchins  is  of  a  kind  which  has  hitherto  only  been  described  from 
Sindh.    It  is  very  interesting  to  learn,  though  the  fact  has  not  yet  been  definitely 
published,  that  a  species  of  the  same  genus  has  recently  been  found  in  Egypt. . 
We  have,  therefore,  some  evidence — pretty  good  as  these  things  go — for  a  definite 
connection  through  Egypt  and  Arabia  with  the  North -West  Provinces  of  India. 
The  Cretaceous  rocks,  which  have  been  proved  by  the  existence  of  fossils,  have 
been  proved  to  come  down  from  the  south  towards  Bilma,  north  of  Lake  Chad. 
And  one  of  the  fossils,  a  fossil  which  was  foui^d  by  Colonel  Monteil  some  ten  or 
twelve  years  ago,  was  lying  about  for  a  long  time  till  Prof.  A.  de  Lapparent 
happened  to  catch  a  glimpse  of  it,  and,  recognizing  its  importance,  had  it  described 
by  a  specialist  in  palaeontology,  who  discovered  that  it  was  the  same  thing  as  a  kind  of 
sea-urchin  which  was  found  quite  recently  in  Beluchistar,  in  fossils  of  Cretaceous 
age  there.    Here  we  have  a  proof  of  the  connection  of  India  and  the  Sahara]  in< 
Cretaceous  times  as  well  as  in  the  later  Tertiary  times.  There  is  just  one  little  in- 
teresting point  here  with  regard  to  the  theories  of  Prof.  Suess.    He  has  maintained 
that  the  raising  cf  the  sea-fioor  began  in  very  old  times,  and  that  it  went  on  con- 
tinuouily,  and  that  the  Cretaceous  rocks  were  raised  up  soon  after  they  were 
formed,  so  that  the  Tertiary  rocks  were  always  foimd,  as  it  were,  within  the 
limits  of  the  Cretaceous  rocks.    As  we  in  England  find  the  Chalk  to  the  north  of 
the  London  basin — further  north  than  the  London  Clay,  so  here  in  Africa  up  to 
now  they  have  foimd  the  Chalk  south  of  the  Tertiary  rocks— that  is  to  say,  the 
No.  v.— November,  1904.]  2  m 
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Chalk  £:oeB  all  round  and  the  Tertiary  recka  lie  inside.  The  Chalk  which  uiid»-! 
lisH  the  Tertiary  rocka  ivaa  raised  up  whila  tbe  Tertiary  rocks  were  being  d^ 
posited.  Well,  oow,  our  iaotg  at  present  are,  thanks  to  Ci^Ioiiel  Elliot  and  hii 
associateR,  that  we  know  the  Tertiary  rocks  are  Turther  south  thaa  the  Gretaceoua 
rocks  ;  that  is  to  say,  they  are  outside  the  supposed  circle.  Wbat  we  have  to  do 
now  U  to  find  out  whether  the  Cretaceous  rocks  do  not  occur  further  south  still.* 
Utherwise,  instead  of  this  lusin  being  raiaad  up  regularly,  we  shall  have  a.  sort  of 
lop-aided  arrangement;  it  will  have  been  raised  more  on  the  north  than  tbe 
south.  These  are  some  general  questions  of  very  great  interest,  which  ariM  out 
cf  just  one  simple  point  in  the  labours  of  this  expeUiltou.  T  may  venture  f> 
speak  just  at  present  on  behalf  of  tny  colleagues  at  the  British  Museum.  We 
express  our  deep  thanks  to  Colonel  Elliot  and  his  fellon-uSiceta  who  have  broDght 
home  these  speoimenc,  which  are  not  so  easy  to  collect  as  one  misht  think,  beo&nie 
of  the  great  beat  and  the  dlfliciilty  of  getting  thetn  home,  and  have  now  presented 
them  to  the  British  Museum.  You  cau  see  them  tu  the  adjoining  room  after  the 
meeting. 

The  Pbesident  :  We  must  all  have  barn  struck  wilh  the  great  intereit  that 
attaches  to  Colonel  Elliot's  pa[ior  in  various  ways,  mure  e.:pecially  the  discovery  of 
fossilH,  the  importance  of  which  has  been  explaiufd  to  us  in  such  an  intereating 
way  by  Mr,  Bather.  I  would  now  propose  a  very  cordial  vote  of  thanks  to 
Colonel  Elliot  for  bis  interesting  paper,  and  for  the  illustratioue  with  which  it  bu 
been  accompanied. 
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A  NOTICE  OP  SOME  MARINE  TERTIARY  FOSSILS  FROM  NORTHERN 
NIGERIA,  COLLECTED  BY  COLONEL  G.  8.  McD.  ELLIOT,  B.E., 
AND  CAPTAIN  LELEAN,  R.A.M.C,  OF  THE  ANGLO-FRENCH 
BOUNDARY  COMMISSION. 

By  R.  BDLLEN   NEWTON.  P.Q.S. 

Some  interesting  marine  Tertiary  foBsils  have  been  recently  presented  to  the 
Biiliab  Musenm  by  Culonel  Elliot  and  Captain  Leltan,  who  obtained  them  from 
Kalfu-Tamaeli^  and  Qaradimi,  ia  Northern  Nigeria.  A  study  of  theee  specimens, 
which  conFist  of  moUuccaa  remains  and  well-preserved  Ecblnoids,  undoubtedly 
conGrms  what  has  already  been  made  known  to  us  by  Prof.  A.  de  Lapparent,!  ■■ 
to  tbe  presence  of  Eocene  (Lut«tian)  rocks  in  this  part  of  the  Sudan  area  of  Africa. 
The  roateiial  en  which  Lapt>arent  based  bis  conclusions  was  discovered  by  Captain 
Gsden  at  the  same  place,  viz.  Tamaaku,  400  kilometres  west  of  Zinder,  and  com- 
prised the  following  shells  and  Euhinoids,  the  latter  having  been  determined 
by  M.  Victor  Gauthier:  MollUBCa — Nauliliis  cf.  Lamareii,  Deshayes.  Merita 
{Vtlalu)  Schinideliana,  Chemnitz,  Lacina  •:/.  gigaiilea,  Deshayep.  liohiiioldeft 
— Pleiiolampas,  a,  fp.  Linthia  t^.  Dacrocqui,  Cotteau.  Shabdocidarii  (£eio- 
cidarii). 


^ 
I 


•  This  auppoflilioii  is  now  ounflrme.!.  The  British  IMiiscum  has  nceiitly  rcoeivod 
some  Ammoniltw,  LaroellibraDohs,  and  other  fossils,  determined  by  Mr.  G.  0.  Oriek  as 
iif  Upper  CVelaoeoua  (Turonian)  ajte,  collcuted  by  C.  L.  Temple,  S.  of  Googolft,  Bunolii 
Pruvince,  Northern  \igeria.    (Nute  added.  SopleBibet  8,  1901.) 

t  A.  de  Lapparent,  "  Bur  lee  traces  de  la  mer  Lut^tienne  an  Soudan,"  Cbmptei 
Rerulw,  1903,  vol.  138,  p.  1118;  "Bar  de  noureani  fossiles  da  Soudan,"  Omple* 
Rtndiu,  1903,  vol.  136,  p,  12117. 
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Besides  finding  such  fossils  at  Tamask^,  Captain  Gkden  also  noted  their 
occurrence  at  different  points  of  the  country  between  that  place  and  Chad,  notably 
at  Zinder  and  in  the  Damergou,  situated  to  the  south  of  Air.  M.  Douville,  who 
had  examined  the  Nautilus,  regarded  it  as  closely  allied  to  N»  Lamarchi,  from  the 
"Galcaire  Grossier"  of  France,  whilst  M.  Victor  Qttuthier  was  eqoaUy  certain  tbat 
the  Echinoderms  exhibited  a  Middle  Eocene  or  Lutetian  facies,  the  examples  of 
Lintkia  being  difficult  to  separate  from  Cotteau*s  L.  Ducroequi  found  in  limestones 
of  that  age  at  Saint  Palais  (Charente-Inf^rieare),  France. 

The  same  Lutetian  or  middle  £k)cene  aspect  characterizes  the  fauna  represented 
in  the  collection  made  by  Colonel  Elliot  and  Captain  Lelean.  Among  the  shells 
being  the  following  forms :  IiaTnalll branohia — Ostrea  cf.  rarilamella,  Deshayes. 
Alectryonia  cf.  Martinsi,  Archiac  Vulsella  Nigertensis,  n.  sp.  Spondylus  c/,y 
svhspinostM,  Archiac.  Cardium,  sp.  Lucina  cf,  Menardi,  Deshayes.  Z.  ef, 
pharaonis,  Bellardi.  Lucina,  sp.  indet.  Fanopcea  Sahariensis,  n.  sp.  Qastro- 
poda — Caiyptrcea  Nigeriensis,  n.  sp.  VolutUithes  cithara,  Lamarck.  Rostettaria 
ef.  gonioplwra,  Bellardi.     TurriteUa  cf  ^gyptiaca,  Mayer-Eymar.     Conus,  sp. 

Some  of  these  specimens  are  preserved  as  limestone  casts,  among  them  being 
several  Lucina,  which  I  have  called  L,  cf  Menardi  and  L,  cf  Pharaonis,  and 
which  represent,  most  probably,  the  forms  referred  to  in  Lapparent's  paper  as 
L.  cf  gigantea.  All  three  species,  however,  are  typically  Eocene,  and  have  mostly 
been  recorded  from  Egypt  or  southern  European  countries.  The  specimens  of 
Alectryonia  cf  Martinsi,  originally  described  from  India  by  J.  de  C.  Sowerby 
under  the  name  of  Ostrea  orbicularis,  helps  to  support  the  theory  that  this  ancient 
sea  had  an  extensive  eastward  direction  in  Eocene  times.  The  peculiar  ostreiform 
genus  Vulsella  may  also  be  referred  to  as  characteristically  Eocene,  whilst  among 
the  Grastropods  VolutUithes  cithara  is  important  from  the  distribution  point  of 
view  being  known  from  the  Eocene  areas  of  England,  Europe,  Egypt,  and  India. 

The  Echinoids  of  this  collection  evidently  represent  much  the  same  forms 
referred  to  in  Prof,  de  Lapparent's  paper,  but  no  further  mention  need  be  made  of 
them  on  this  occasion,  as  Dr.  F.  A.  Bather  is  now  preparing  a  detailed  account  of 
them  for  future  publication.* 

Fragmentary  Foraminifera  have  been  observed  in  microscopical  sections  of  the 
limestones, the  prevailing  organism  being  Operculina,no  Nummulites  being  observed. 

Further  Eocene  areas  in  African  territory  north  of  the  equator  may  now  be 
briefly^alluded  to.  Dr.  Paul  Oppenheim  f  has  published  a  list  of  fossil  marine  shells 
collected  by  Dr.  Esch  in  the  Cameroons,  which  he  regards  as  of  Lutetian  age,  on 
account  of  the  species  characterizing  beds  of  tbat  age  in  the  Paris  basin.  His 
determinations  are  as  follows :  Cytherea  nitidula,  C.  elegans,  Tellina  suHyrotunda, 
Sycum  bulbiforme,  Lamarck. 

Eocene  rocks  are  again  met  with  westward  of  the  regions  already  mentioned. 
Prof.  G.  Yasseur  t  having  reported  the  occurrence  of  Nummulites  Gizehensis  of  the 
N.  Ehrenhergi  group,  which  were  obtained  from  a  boring  at  a  depth  of  230  metres 
at  St.  Louis,  in  Senegal. 

In  the  more  northern  and  eastern  parts  of  the  African  continent,  similarly  aged 

*  Since  the  present  notice  was  written.  Dr.  Bather's  paper  has  been  issued  under 
the  title  of  Eooene  Eohinoids  from  Sokoto"  {Geological  Magazine,  1904,  plate  xi.,  pp. 
292-304),  containing  figures  and  descriptions  of  Plesiolampcu  Saharss,  n.  sp.,  and 
Hemiaster  sudanentis,  n.  sp. 

t  Paul  Oppenheim,  **  Yorlaufige  Mittheilung  iiber  das  Auftreten  von  Eooan  in 
Kamemn,*'  Ctntralblait  Mineralogie  Oeol.  Fat.  (Stultgart),  1903,  No.  12,  pp.  373,  874. 

X  G.  Vasseur,  ^  6nr  laddbouverte  du  terrain  nnmmalitique  dans  un  sondag^  cxc'cu^^ 
ii!  Saint-Louis  du  Senegal,*'  Compte*  Bendus,  1902,  vol.  134,  pp.  60-63. 
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placed  in  tbem  being  damaged.  Above  [ebba  rapids  are  ft^nent,  bat 
they  are  negotiable  by  the  skilled  Nupe  canoemen,  till  the  Wiirroo 
rapids  are  reached.  Between  this  spot  and  liuMa  there  are  a  Beries  of 
rupidfl,  of  whioU  three  are  formidable.  It  ia  advisable,  in  fact  neceasaryt 
to  unload  the  canoes  and  send  the  loada  round  by  luid,  whilst  ths 
canoes  are  hauled  up  empty. 

It  was  in  one  of  these  rapids  that  the  dauntless  Mungo  Park  met  his 
death,  vrhen  he  appeared  to  be,  after  braving  countless  diftionlties  and 
dangers,  on  the  poiut  of  solving  the  mystery  of  the  Niger's  course. 

After  surmounting  the  big  rapids  near  Bussa,  the  river  was  atUl  foil 
of  smaller  ones  that  gave  more  or  less  trouble  till,  a  few  miles  above 
Velwa,  a  qoieter  seolion  of  the  river  was  entered,  and  the  journey  to 
the  frontier  was  accomplished  without  further  difficulty. 

Dole,  near  which  village  is  the  westernmost  end  of  the  boundary,  lie* 
a  little  way  back  from  the  Niger,  on  its  lefl  or  eastern  bank  up  a  marsh- 
fringed  creek.  Marshes  border  the  river  for  a  mile  or  so  in  depth,  and 
clumps  of  fan  palms  indicate  spots  where  the  ground  is  more  solid.  These 
trees  are  plentiful  on  the  land  side  of  the  marahes  and  for  some  way 
up  the  Dallul  Mauri. 

Dallul  Mauri,  or  the  valley  of  the  Mauris,  the  people  of  Arewa,  is  the 
name  applied  id  the  Convention  to  a  depression  that  can  be  traced  with 
ess  diatinctuesa  from  near  Malatikari  down  lo  its  junction  with 


the  Niger,  the  Dole  creek  bbing  its  mouth.     It  was  once,  I  oonaidar.  a 
ralley,  but  no  river  or  stream  now  flows  along  it.  except  perhaps 
during  the  rains  there  may  be  a  current  from  marsh  to  marsh  in  the 
lower  part  of  its  course 
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acoouQt  of  my  travelsy  whioh  appeared  in  several  languages,  as  well 
as  in  deliyering  addresses  before  the  most  distingnisbed  geographical 
aocieties  in  Europe.  But  as  early  as  October,  1902,  I  petitioned  His 
Idajesty,  Oacar  II.  of  Sweden,  for  a  public  grant  of  money  to  enable 
me  to  publish  the  scientific  results  of  my  expedition.  My  request  was 
referred  by  the  Government  to  the  Academy  of  Science  in  Stockholm, 
and  the  Academy  appointed  a  committee  of  three  members,  consisting 
of  Dr.  E.  W.  Ddhlgren,  Prof.  A.  G.  Nathorst,  and  Prof.  Hj.  Sjogren,  who 
supported  my  petition,  and  in  April,  1 903,  my  request  was  granted  by  the 
Swedish  Parliament.  It  is  to  the  Parliament,  therefore,  that  I  in  the  first 
place  o^e  my  sincerest  thanks,  for  having  rendered  it  possible  for  me  to 
publish  the  work  in  question ;  and  I  would  also  take  this  opportunity 
of  expressing  my  thanks  to  the  Swedish  Minister  of  Ecclesiastical 
Affairs,  Dr.  Carl  von  Friesen,  to  Prof.  Baron  G.  De  Qeer,  as  well  as 
to  Dr.  E.  W.  Dahlgren,  librarian-in-chief,  whose  counsel  and  assist- 
ance, coupled  with  their  great  experience,  have  been  of  the  greatest 
possible  value  to  me. 

My  object  in  the  present  paper  is  to  give  an  account  of  the  plan 
of  this  work,  the  manner  in  which  it  has  been  prepared  and  pub- 
lished, and  especially  of  my  own  personal  share  in  it — ^namely,  the 
topographical  map  and  the  text  dealing  with  the  physical  geography, 
which  is  so  intimately  connected  with  the  map.  I  might,  perhaps, 
call  this  paper,  at  one  and  the  same  time,  a  preface  to  the  work  and 
a  criticism  of  it.  I  have  thought  it  expedient  to  publish  a  preface  in 
this  way,  because  the  preface  proper  cannot  be  printel  until  the  entire 
work  is  completed  and  I  am  in  a  position  to  command  a  general  view 
of  the  whole.  My  reason  for  printing  this  provisional  preface — the 
final  preface  will  be  issued  later  on  in  a  somewhat  different  form — is  that 
students  of  geography  may  not  be  kept  waiting  for  two  years  until 
the  work  is  completed.  With  regard  to  the  criticism,  I  am  only  too 
conscious  of  the  defects  in  my  work,  and  wish,  therefore,  to  give  here 
an  idea  of  the  way  in  which  1  worked  in  the  field,  and  how,  since  my 
return,  I  have  brought  together  and  digested  the  material  I  collected. 
It  is,  however,  a  difficult  task  to  write  a  criticism  of  one's  own  work ; 
nevertheless,  I  will  endeavour  to  be  as  just  as  I  can. 

The  •Scientific  Besults  of  a  Journey  in  Central  Asia,  1899-1902,' 
was  planned  to  appear  in  complete  form  before  the  end  of  the  year 
1906.  As  far  as  my  own  purely  geographical  text  is  concerned,  it  will 
be  ready  to  publish  by  the  autumn  of  1905 ;  indeed,  at  the  moment  of 
writing,  fully  three-fifths  of  the  whole  is  already  in  manuscript.  In 
the  prospectus  which  I  printed  in  the  beginning  of  1903,  a  flyleaf 
of  whioh  was  distributed  with  one  of  the  numbers  of  the  Geo- 
graphical Journal,  I  undertook  to  prepare  a  map  of  my  journey  on 
the  scale  of  1 :  100,000  and  1 :  200,000,  in  a  hundred  sheets,  making 
an  atlas  of  two  folio  volumes,  and  this  was  to  be  accompanied  by  800 
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pages  of  test,  illustrated  by  500  cats  aod  various  smaller  m«pa.     Ths^ 
other  scientifio  results,  oollectioDs,  and  different  series  of  observation*! 
were  to  be  dealt  wilh  by  specialiets.    The  text  altogether  was  eetimato 
to  fill  four  or  live  volumed,  aod  the  edition  was  lo  oousist  of  250  o 
at  the  price  of  £15  Bterling. 

Before  very  long,  however,  I  perceived  that  the  limits  appointed 
were  inauffioient.  No  change  will,  however,  be  made  with  regard  to 
tho  dissertations  of  my  colleagues;  but  ia  the  case  of  my  own  purely 
geographical  work,  I  am  driven  to  the  necessity  of  making  a  very 
appreciable  addition :  instead  of  one  volume  of  800  pages,  it  will  extend 
to  four  volumes  of  about  2000  pages  in  all.  The  first  volume,  now 
published,  contains  alone  the  500  illustrations  promised,  and  each  of 
the  three  succeeding  volumes  will  be  just  as  profusely  illustrated,  with 
the  possible  exception  of  the  secoiul.  Similarly,  Ihe  atlas 
probability  extend  to  120  sheets  instead  of  100.  Nevertheless,  aflor 
consultation  with  Dr.  Dahlgren  and  my  publisher,  Mr.  A.  Lsgrelini 
I  have  resolved  not  to  raise  the  price,  despite  the  fact  that  the  coat  a 
the  entire  work  will  be  very  materially  inoreased;  indeed,  the  75,o00l 
kroner  granted  by  the  Swedish  I'arliament  will  be  insufficient  to  c 
it.  The  price,  therefore  (£15),  is  unusually  obeap  for  a  publication  of 
this  oharaoter.  In  view  of  the  smallness  of  the  issue  and  the  low 
price,  I  would  recommend  those  who  are  interested,  and  desire  lo  have  J 
a  copy  of  the  work,  to  subsoribe  without  delay.  My  reason 
tioniog  this  is  that  even  befoie  the  preliminary  unnoucoemtnt  of  tha] 
work,  a  grtut  number  of  copies  were  already  ordered.  Anil  it  may  not 
be  altogether  without  interest  just  now,  that  the  first  two  subeoribars 
to  be  enrolled  hailed  from  Japan,  namely  Count  Otani  and  the 
Geographical  Society  of  Tokio. 

I  will  say  but  a  few  words  with  regard  to  the  treatises  of  myfl 
colleagues,  for  the  purpose  of  tbis  paper  is  to  deal  more  particularly: 
with  the  geographical  side  of  the  work.  Volume  v.  will  ccnsist  of  two  ' 
parts,  on«  containing  the  meteorological  observations,  the  other  th6 
astronomical.  The  former  is  dealt  with  by  Dr.  Nils  Ekholm,  and  will 
embrace  two  divisions- — the  first,  the  series  of  actual  observntiona 
themselves,  will  be  published  at  the  end  of  the  present  year;  the 
second,  the  scientific  discussion,  in  the  spring  of  1905.  This  part  of 
the  work  promises  to  be  rather  voluminous,  for  it  embraces  observations 
made  three  times  a  day  over  a  period  of  six  years,  for  the  meteorological 
reautts  of  niy  1 894-97  journey  are  also  included.  Mort^over.  for  a  period 
of  more  than  one  year  the  observations  are  double ;  that  is  to  say,  one 
seriett  was  taken  by  myself  whilst  on  excursions,  and  another  series  at 
my  fixed  headquarters.  The  tables  wilt  also  give  the  latitudes  and 
longitudes  of  the  several  places  of  observation,  with  the  possible  ex- 
ception of  those  in  the  Eastern  Pamirs,  tbis  exception  being  due  to  the 
fact  that  ihe  cartographical  material  which  I  brought  home  with  me 
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from  those  regiooa  on  the  oocaaion  of  my  last  journey  have  not  yet  bean 
reduced.  Dr.  li.  IlasBenBteiii  had  already  made  a  begiDuing  and  drawn 
the  outline  of  the  map  when,  to  the  eincere  sorrow  of  all  who  appreciate 
the  cartographical  work  of  the  great  Perthee  firm,  death  put  a  suddeo 
end  to  hi*  labours.  I  have,  however,  reason  to  hope  that  the  map  iB 
qaestiou,  the  Eastern  Parairs,  will  shortly  be  published  in  PelenaawnB 
Mitleihit'jen,  possibly  in  time  to  allow  of  the  rf  quiaite  co  ordinatee  beii^ 
obtained  to  complete  Dr.  Ekholui'a  work. 

I  trust  it  wilt  not  appear  presumptuous  if  I  venture  to  hope  that 
the  metiorologicil  material  whiuh  I  ha^e  brought  homo  with  m^ 
extending  as  it  does  over  such  a  relatively  long  period,  and  gathered 
as  it  ia  from  parts  of  the  world  that  are  little  known  or,  indeed,  art 
absolutely  unknown — that  it  may  possess  some  real  value,  and  fill  a  g»^ 
in  our  meteorological  and  climatologioal  knowledge  of  the  interiw 
of  the  Earth's  greatest  continent.  Dr.  Ekholm'a  discuaaion  may  b» 
expected  to  throw  light  upon  several  phenomena  connected  therewith; 
for  instance,  the  occasion  of  the  iooonoelvable  violence  and  remarkthls 
constancy  of  the  east-north-east  winds  that  blow  in  spring  in  tht 
Lop-nur  country  and  adjsoent  desert  regions— winds  which  have  had 
most  to  do  with  determiuing  the  configuration  and  iihysiogeographioal, 
and  morphological  features  of  that  part  of  the  continent ;  as  well  as  to 
throw  light  upon  the  laws  governing  the  not  less  constant  westerly 
wind,  which  in  winter  blows  throughout  the  whole  of  Tibet,  and  it* 
possible  connection  with  the  monsoons. 

The  materials  of  my  astronomiiial  observations  have  been  dealt  with 
by  Dr.  K.  G.  Olsson,  working  undar  the  direelion  of  Prof.  Dr. 
Boseo.  Dr.  Olsson  has  expressed  himself  &%  eatisfied  with  the  accuracT 
of  ihe  observations,  an!  of  the  results  which  huve  been  deduced  from 
them.  It  is  self-evident  that  the  value  of  the  1 13  observations  vary. 
The  best  are  those  whioh  were  t^ken  at  my  headquarters,  where  I 
was  able  to  repeat  them  several  times ;  this  enabled  me  to  oblain  t 
a  valuable  means  of  controlling  the  accuracy  of  my  chronometeri. 
Dr,  Olssou's  work,  which  will  likewise  embrace  a  scientific  discussion  of 
the  material,  is  already  three  parts  finished,  and  ia  intended  to  appear 
towards  the  end  of  the  present  year. 

Vol.  vi.  will  embrace  descriptions  of  the  collections  I  broagUt 
home  with  me.  The  first  part  of  this,  namely,  Prof,  Dr.  Wilheloi 
Leche'a  acoount  of  the  zoological  collection,  has  already  appeared.  I( 
oousists  almost  entirely  of  skeletons  and  skins  of  mammals,  but  embracai 
only  a  very  few  speoiraens  of  reptiles,  fish,  and  Cratfaeea. 
though  this  ojUectiou  is,  it  may  not  be  without  interest,  and  tl 
words  with  which  Dr.  Leche  opens  bis  paper  may  be  regarded  as  t 
anaohroniam :  "Only  the  most  interesting  of  the  forms  brought  hoDM' 
by  riedin  are  mentioned  in  Prjevalsky's  account  of  his  travels,  but 
hitherto  they  have  not  been  discussed  by  any  zoologist."     I  grant  thai 
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epeoimenB  of  tbe  forms  alladad  to  haye  already  been  brought  home  by 
Russian  travellers ;  but  if  they  have  never  been  studied  by  a  specialist, 
they  might  as  well  still  be  in  the  deserts  and  mountains  of  Central 
Asia  as  be  put  away  and  forgotten  in  the  museums  of  St  Petersburg. 
Prof.  Leche's  essay  will  be  aooompanied  by  eighty  ezoellent  illustrations 
in  the  text,  and  by  five  copper  plates  representing  mounted  skeletons 
of  Camelus  h(tctrianu8  /eru8,  Equus  Kiang^  Bos  grunniens  ferus^  Ovia 
Ammon,  and  Ursm  pruiju)»u$.  Travellers  who  are  trained  zoologists 
as  well  will  no  doubt  regard  this  little  oollection  with  a  certain  degree 
of  contempt,  and  reproach  me  for  not  having  taken  greater  pains  to 
augment  it.  To  any  such  hypothetical  reproach  I  can  only  reply  that 
zoology  does  not  belong  to  my  special  field  of  labour,  and  that  I  made 
this  collection  more  to  gratify  my  own  pleasure  or  fill  an  idle  hour 
than  with  the  view  of  satisfying  the  demands  of  the  zoological  specialist; 
and  if  I  were  maliciously  inclined  I  might  proceed  to  ask  my  critic  a 
question  or  two  about  the  geographical  and  cartographical  materials 
he  brought  home  with  him  when  he  was  travelling  for  specially 
zoological  purposes.  In  general,  I  have  m%de  it  a  rule  to  slick  to  my 
own  special  sphere  of  work,  namely,  geography  and  map  making,  in 
which  I  am  at  home.  The  material,  therefore,  which  I  ofifer  in 
voL  vi.  is  of  necessity  defeclive,  and  always  occupied  a  secondary 
consideration  in  my  regards.  It  is  impossible  for  one  man  to  be  master 
of  everything.  It  must  also  be  remembered  that  the  skeletons  and 
other  parts  of  my  collections  had  to  be  carried  thousands  of  miles 
through  Asia,  being  day  after  day  loaded  up  on  the  backs  of  camels 
and  unloaded  again,  very  often  under  accompanying  circumstances 
of  the  most  unfavourable  character. 

The  same  remarks  apply  to  the  botanical  collection :  it  is  very 
small,  and  was  gathered  by  a  ''  layman  "  who  has  no  idea  of  botany, 
and  plucked  his  flowers  en  pcusant.  The  collection,  such  as  it  is,  is 
being  dealt  with  by  Prof.  Dr.  G.  Lagerheim,  who  is  now  engaged  upon 
it,  though  he  has  handed  over  certain  sections  to  other  specialists, 
e.g.  the  Algm  to  Prof.  Dr.  Nils  Wille. 

The  geological  collection  consists  of  about  seven  hundred  specimens, 
and  is  being  dealt  with  by  Dr.  H.  Ba^kstrom  and  other  geologists.  I 
have,  however,  thought  it  expedient,  in  my  geographical  account  of 
Tibet,  to  mention  briefly  the  varieties  of  rook  I  observed  in  crossing 
the  several  mountain  ranges.  As,  however,  the  identifications  rest 
solely  upon  a  superficial  macroscopical  observation,  they  do  not  possess 
more  than  a  general  value,  and  require  to  be  completed  by  the  more 
minute  microscopical  investigations  of  specialists.  A  number  of  speci- 
mens of  sand,  and  various  kinds  of  soil  and  salt,  have  been  examined 
by  Prof.  Baron  De  Geer,  assisted  by  Mr.  G.  Aminoff. 

To  all  these  gentlemen,  who  have  so  readily  and  so  disinterestedly 
undertaken  to  throw  the  light  of  their  special  experience  upon  the 
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placed  in  tbem  being  damaged.  Above  febba  rapids  are  frequent,  but 
they  are  negotiable  by  the  skilled  Nupa  cauoemeo,  till  the  Wurroo 
rapids  are  reached.  Between  this  spot  and  Bussa  there  are  a  Mries  of' 
rapids,  of  whloU  three  are  formidable.  It  is  advisable,  in  fact  neceesarj, ; 
to  unload  the  oauoes  aad  send  the  loads  round  by  luid,  whilst  ths 
oauoes  are  hauled  up  empty. 

It  was  in  one  of  these  rapids  that  the  daantless  Mungo  Parle  met  hii 
death,  wheQ  he  appeared  to  be,  after  braving  conutlesfl  diflioultiea  and 
dangers,  on  the  point  of  solving  the  mystery  of  the  Niger's  oonrae. 

After  iarmounting  the  big  rapids  near  Bueea,  the  river  was  still  foil 
of  smaller  ones  that  gave  more  or  less  trouble  till,  a  few  miles  above 
Yelwa,  a  quieter  section  of  the  river  was  entered,  and  the  journey  to 
the  frontier  was  accomplished  without  further  difficulty. 

Dole,  near  which  village  is  the  westernmost  end  of  the  boundary,  lies 
a  little  way  back  from  the  Niger,  on  its  left  or  eastern  bank  up  a  marsh- : 
fringed  creek.  Marshes  border  the  river  for  a  mile  or  so  in  depth,  and  ] 
clumps  of  fan  palms  indicate  spots  where  the  ground  ii  more  solid.  Thessi 
trees  are  plentiful  on  the  land  side  of  the  marshes  and  for  some  way ' 
up  the  Dallul  Mauri. 

Dalhil  Mauri,  or  the  valley  of  the  Mauris,  the  people  of  Arewa,  ia  the 
name  applied  in  the  Convention  to  a  depression  that  can  be  traced  with 
[  more  or  leas  distinctness  from  near  Malankari  down  to  its  junction  with 


the  Niger,  the  Dole  oreek  being  its  moutK  It  was  once,  I  consider,  a  J 
river  valley,  but  no  river  or  stream  now  flows  along  it,  except  perbapaJ 
during  the  rains  there  may  be  a  current  from  marsh  to  marsh  ia  th4  j 
lower  part  of  its  course 
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Niya  liyer ;  farther,  aeyeral  written  fragments  pf  old  papers  of  different 
kinds,  and  letters  on  wood,  of  the  same  kind  as  those  illustrated  io 
Stein's  *  Preliminary  Beport.'  On  several  of  these  tablets,  wooden 
letters,  and  soraps  of  paper  we  find  the  name  of  the  anoient  kingdom  of 
L6a*lan.  That  this  anoient  state  was  situated  on  Lop-nor  we  know 
from  one  of  its  old  names,  e,g,  Lao-lan-hai,  or  Ldu-lan-hai." 

Yes,  Himly's  work  would  have  famished  an  historical  and  ethno- 
graphical proof  that  the  solution  of  the  Lop-nor  problem  at  which  I 
had  arrived  upon  purely  physico-geographical  grounds  is  sound  and 
definitive.  Himly  had  already  selected  from  the  materials  I  placed 
at  his  disposal  the  manuscripts  and  other  objects  which  he  wished  to 
use  in  illustration  of  his  text,  and  they  have  been  photographed  by  his 
brother.  Captain  Eugen  Himly,  and  will  be  published,  together  with 
the  completed  text,  in  the  '  Scientific  Besults.' 

I  now  pass  on  to  the  atlas,  the  piece  de  resistance  of  the  entire  work. 
My  original  map  consists  of  1149  sheets,  the  length  of  the  actual  red- 
lined  itinerary  on  which  amounts  to  nearly  1000  feet,  though  the 
distance  actually  travelled  was  over  6200  miles.  The  scale  varies, 
being  on  the  whole  1  :  30,000  to  1 :  40,000,  and  reproduces  the  morpho- 
logical characteristics  in  the  minutest  detail.  My  field  instruments 
were  a  chronometer  and  a  compass ;  by  the  latter  I  determined  the 
direction,  taking  numerous  observations,  sometimes  as  many  as  two 
hundred  in  a  day,  and  by  the  former  I  measured  the  distance.  I 
must  add  that  I  always  kept  a  check  upon  the  rate  of  movement. 
This  method  may  appear  very  simple,  but  it  has,  at  any  rate,  yielded 
amazingly  accurate  results.  With  help  of  this  method,  i.e.  this  topo- 
graphical apparatus,  I  would  venture,  starting  from  any  fixed  astrono- 
mical point,  to  make  a  traverse  to  any  other  known  point  you  please, 
and  at  almost  any  distance.  In  other  words,  I  have  the  most  absolute 
confidence  in  the  accuracy  of  my  method,  i.e.  on  the  assumption,  of 
course,  that  the  distance  is  alwajs  calculated  with  the  greatest  accuracy, 
and  base-lines  are  measured  every  day  for  the  control  of  the  rate  of 
speed  or  velocity.  In  general,  the  results  obtained  on  land  are  better 
than  those  obtained  on  water,  although  the  safest  of  all  are  those  got 
in  calm  weather  on  stationary  water.  But  when  a  river  is  used  for 
motive  power,  the  calculation  of  the  distances  is  never  so  reliable,  owing 
to  the  continual  variation  in  the  velocity  of  the  stream,  and  the  difficulty 
in  most  cases  of  measuring  its  amount  with  sufficient  frequency.  This 
is  especially  the  case  where  the  velocity  is  great,  and  the  current  carries 
the  means  of  transport  along  with  great  rapidity.  In  general,  the 
distance  under  such  conditions  tends  to  come  out  too  short. 

I  oannot  here  give  a  detailed  account  of  the  devices  I  adopted  for 
indicating  the  various  different  features  of  the  country  travelled 
through.  All  the  land-maps  of  my  journey  will  be  published  on  the 
scale  of  1  :  200,000,  except  that  of  the  route  from  Kashgar  to  Lailik, 
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whioh  is  on  the  scale  of  1 :  100,000.  My  original  drawing  is,  tlieref6ie» 
80  reduced  in  scale  that  a  great  part  of  the  finer  details  are  Beoeflsarily 
lost.  This  is,  indeed,  very  mnoh  to  be  regretted,  eBpecIally  as  aeivtnl 
judges,  including  Lord  Gurzon,  to  whom  I  showed  about  a  handled  of 
my  sheets  in  Calcatta,  expressed  the  opinion  that  the  maps  oa^t  to  be 
published  on  the  scale  to  which  they  were  originally  drawn ;  bat»  on  the 
other  hand,  there  are  great  difficulties,  both  practical  and  finanoial,  in 
the  way  of  issuing  a  considerable  atlas  on  a  larger  scale  than  1  :  200,000. 
It  is,  therefore,  the  maps  of  the  Tarim  riTer  only  that  are  issued  on  the 
scale  of  1 :  100,000.  At  the  same  time,  with  the  view  of  giving  some 
idea  of  the  methods  I  employed  in  depicting  the  features  of  the  countiy 
I  travelled  through,  I  have  included  in  the  atlas  a  number  of  the 
origin  il  sheets  in  facsimile,  selected  from  different  parts  of  the  interior 
of  Asia.  This  will  also  afford  the  student  an  opportunity  of  oomparing 
the  original  work  with  the  map  that  has  been  constructed  upon  it.  In 
this  way  my  own  hand-drawn  maps,  whiuh  took  three  years  of  stzenuom 
labour  and  unintermittent  attention,  will  not  disappear  entirely  in  the 
printed  maps,  but  will  also  remain,  at  any  rate  in  part,  as  evidence  of 
the  work  I  accomplished. 

In  the  labour  of  reducing,  reconstructing,  and  drawing  for  the 
purposes  of  reproduction,  I  have  had  the  great  good  fortune  to  find 
exceptionally  skilful  and  experienced  colleagues  in  Major  H.  Bystrdm 
and  Lieut.  0.  Ejellstrom.  As  a  model  we  have  followed  in  this  respect 
the  large  atlas,  on  the  scale  of  1  :  200,000,  which  Dr.  B.  Haasenstein 
drew  to  acoompaDy  the  account  of  my  former  journey,  and  of  whioh  six 
sheets  were  printed  on  a  reduced  scale  in  Peiermanng  MiUeilungeft^ 
Erganzungsheft  No.  131.  Owing  to  Herr  Perthes'  courtesy,  I  have 
been  allowed  to  borrow  this  atlas  for  the  time  being.  I  think  it  but 
jast  to  my  colleagues  to  say  that  the  results  of  their  labours  will  bear 
comparison  with  the  best  work  of  the  kind  that  has  been  produced  out- 
side of  Sweden.  A  glance  at  the  first  sixteen  sheets  of  the  published 
atlas  will  convince  the  expert  that  my  words  are  no  exaggeration.  Of 
these  sixteen  sheets  all  have  been  constructed  by  Major  H.  Bystrom, 
and  twelve  have  likewise  been  drawn  by  him ;  the  other  four  are  drawn 
by  Lieut.  0.  Ejellstrom.  In  addition  to  these,  twelve  other  sheets  axe 
ready,  and  will  be  published  in  the  autumn,  while  my  two  oolleagnes, 
whose  industry  is  as  admirable  as  their  skill,  are  busily  engaged  upon 
the  rest.  Owing  to  his  long  and  great  experience.  Major  Bystrdm  was 
able,  as  early  as  the  summer  of  1902,  to  draw  up  the  plan  of  the  entire 
atlas,  to  determine  its  size  and  the  method  of  reproduction,  as  well  as 
to  select  the  many  technical  devices  whioh  are  necessarily  required  in 
a  work  of  the  kind,  and  the  atlas  was  then  and  there  begun. 

In  addition  to  these  sixteen  sheets,  which  embrace  my  Tarim  journey 
as  far  as  Yanghi-Kul,  the  Cherohen  desert,  and  my  journey  to  Bostan- 
toghrak,  we  are  now  publishing  six  sheets  in  facsimile.     The  atlas 
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proper  is  estimated  to  contain  about  eighty-five  sbeefs,  fifteen  or 
sixteen  of  which  will  be  on  the  scale  of  1 :  100,000,  and  all  the  rest 
1 :  200,000.  Meanwhile,  with  the  view  of  making  the  cartographical 
material  more  accessible,  as  well  as  to  facilitate  a  general  view  of 
the  entire  region  traversed,  we  did  at  one  time  contemplate  in- 
corporating in  the  atlas  a  general  map  in  four  sheets  on  the  scale  of 
1 : 2,000,000.  Bat  farther  reflection  has  convinced  me  that,  in  view  of 
Penck's  proposal  to  prepare  a  map  of  the  entire  Earth  on  tbe  scale 
of  1 : 1,000,000,  it  would  be  more  expedient  to  pablish  the  general 
map  on  the  scale  of  1 : 1,000,000  and  in  sixteen  sheets.  Another 
advantage  attaching  to  this  change  of  plan  is,  that  the  substitnted 
map  would  be  drawn  on  the  same  scale  as  that  which  Hassenstein  pre- 
pared after  my  former  journey.  The  new  general  map  would  embrace 
the  whole  of  the  material  used  by  Hassenstein,  together  with  as  much 
as  possible  of  the  results  obtained  by  other  travellers.  In  a  word,  it 
would  reproduce  everything  we  know  down  to  the  present  date  about 
the  geography  of  Central  Asia.  For  the  preparation  of  such  a  map, 
which  will  of  course  entail  incomparably  greater  expense  and  involve 
more  labour  than  a  general  map  in  only  four  sheets,  I  hope  to  be 
able  to  draw  upon  the  experience,  as  well  as  upon  the  collection  of 
materials  in  the  hands  of  Justus  Perthes'  Geographische  Anstalt, 
for  it  is  only  there  that  a  map  of  this  magnitude  could  be  produced. 
I  should  be  glad  to  learn  that  the  plan  of  a  map  on  this  scale  meets 
with  the  approval  and  moral  support  of  geographers,  a  support  which 
may  legitimately  be  asked  for  before  such  a  costly  step  is  finally  taken. 

Thus  the  atlas  and  general  map  together  will  make  in  all  about 
100  sheets.  In  addition  to  these,  there  are  about  a  £Core  of  sheets  in 
facsimile,  forming  an  independent  series,  numbered  with  Boman 
numerals.  These  sheets  are  selected  with  the  view  of  giviog  an  idea  of 
different  types  of  conformation,  with  all  the  natural  details  that  belong 
to  them.  The  six  sheets  now  issued  reproduce  in  this  way  very 
different  parts  of  the  Tarim.  From  these,  and  in  a  still  higher  degree 
from  those  sheets  which  represent  the  mountainous  parts  of  Tibet,  the 
reader  will  be  able  to  see  to  what  extent  the  details  originally  in- 
oorporated  have  become  lost  in  the  process  of  reduction. 

But  there  exists  another  practical  reason  for  the  publication  of  these 
facsimiles,  namely,  the  hope  that  they  may  be  of  assistance  to  younger 
explorers  who  may  follow  after  me.  Moreover,  I  venture  to  hope,  also, 
that  my  atlas  may  serve  as  a  guide,  which,  although  costly,  will  be  prac- 
tical and  useful,  to  the  first  preliminary  mapping  of  an  unknown  country. 

In  this  connection  I  would  also  desire  to  express  publicly  my  hearty 
thanks  to  Major  H.  Bystrom  and  Lieut.  Ejellstrom  for  their  very 
excellent  technical  work,  and  for  the  pleasure  it  has  given  me  to 
labour  in  conjunction  with  them ;  for  I  have,  of  course,  to  superintend 
their  labour  and  to  be  responsible  for  it. 


534    THE  SCIENTIFIC  RESULTS  OF  DR.  SVEN  HEDIK'S  LAST  JOURNIT. 

It  only  Terrains  that  I  should  give  some  aocount  of  my  own  tezi» 
first  indicating  in  a  few  words  the  way  in  which  it  is  divided  and 
arranged,  and  then  adding  a  sentence  or  two  by  way  of  oriticism. 

The  text  will  embrace  four  volumes — Vol.  i.  The  Tarim  Biv«r; 
vol.  ii.  Lop-nor;  vol.  iii.  Northern  and  Eastern  Tibet;  vol.  iv.  Cential 
and  Western  Tibet.  The  little  vignette  map  is  intended  to  give  a 
bird's-eye  view  of  the  distribution  of  the  geographical  material. 

For  purely  practical  reasons  I  have  written  the  original  in  Swedish: 
one  naturally  writes  with  greater  freedom,  as  well  as  more  rapidly, 
in  one's  own  mother-tongue  than  in  a  foreign  language.  At  the  same 
time,  I  was  fully  convinced  from  the  very  beginning  of  the  absolute 
necessity  of  publishing  the  work  in  one  of  the  three  gp'eat  world- 
languages,  and  after  consultation  with  Dr.  Dahlgren  I  selected  English, 
not  only  because  it  is  the  most  distinguished,  but  also  beoanse  it  hit 
the  widest  circulation,  and  consequently  we  might  hope  that  the  work 
would  secure  the  largest  number  of  subscribers  in  Great  Britain,  the 
United  States,  and  India.  My  manuscript  has  therefore  been  traos- 
lated,  and  I  have  had  the  good  fortune  to  find  in  Mr.  J.  T.  Bealby,  ila., 
of  London,  an  excellent  translator,  almost  as  well  versed  in  Swedish 
as  in  his  native  tongue,  who,  moreover,  has  had  the  advantage 
of  a  long  acquaintance  with  my  style,  for  it  was  Mr.  Bealby  who 
translated  '  Through  Asia,'  and  '  Central  Asia  and  Tibet.*  Mr.  Bealby 
is,  moreover,  a  man  of  great  learning  and  many-sided  oultnre,  and  has 
had  considerable  experience  in  translating  for  the  Geographical  Journal. 
I  feel  confident,  therefore,  that  the  English  of  the  *  Scientific  Results  * 
does  full  justice  to  the  original  Swedish,  and  I  owe  Mr.  Bealby  many  and 
sincere  thanks  for  his  conscientious  and  unwearied  labour.  With  the 
view  of  guarding  against  possible  misunderstandings  on  the  part  of  the 
translator,  I  may  add  that  I  have  myself  read  two  successive  proofii 
of  the  whole,  comparing  the  translation  word  for  word  with  the  Swedish 
original,  and  I  hold  myself  responsible  for  the  matter  in  the  fullest 
acceptation  of  the  term,  as  well  as  for  the  numerical  data,  geographical 
names,  etc.,  etc.  Mr.  Bealby  has  also  read  two  successive  proofs,  and 
is  responsible  for  the  orthography  and  stjle  of  the  English.  Any 
errors  that  may  have  escaped  our  conjoint  vigilance  must  be  set  down 
as  misprints.  Dr.  K.  B.  Wiklund  also  read  a  proof  of  the  first  half 
of  the  first  volume,  but  unfortunately  was  unable  to  continue  owing  to 
illness,  and  I  have  taken  it  upon  me  to  complete  his  work. 

By  the  exproFS  wish  of  Dr.  E.  W.  Dahlgren,  I  applied  to  Dr.  K,  R 
Wiklund,  Lecturer  in  Finnish-Ugrish  Philology  at  the  University  of 
TJpsala,  with  the  view  of  securing  a  consistent  orthographical  system 
in  the  writing  of  the  geographical  names,  and  found  in  him  the  first 
authority  in  that  particular  field  that  Sweden  possesses.  At  a  later 
stage  Dr.  Wiklund  will  himself  explain  his  system  ;  here  it  will  suffice 
if  I  point  out  one  or  two  of  its  salient  features,  which  it  will  be 
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important,  especially  for  EDglish-BpeakiDg  readers,  to  bear  in  mind. 
For  instance.  Dr.  Wikland  writes  Uch  instead  of  tj\  dsch  instead  of  dj\ 
eh  instead  of  kh  (^sch  instead  of  the  English  $h  and  French  ch),  gh  in 
words  with  open  vowels,  g  in  words  with  closed  Yowels,  as  well  as  in 
general  reducing  the  vowels  to  conformity  with  the  pronunciation 
employed  for  the  language  of  East  Turkestan  in  RadlofiTs  Dictionary 
— that  is,  as  far  as  it  has  appeared.  Dr.  Wiklund  tells  me,  however, 
that  in  several  cases  he  has  not  been  quite  consistent,  but  has  varied 
his  practice,  especially  in  the  employment  of  e  and  a.  He  finds  that 
my  transcription  of  these  sounds  is  erroneous — a  consequence,  in  part, 
of  my  being  a  native  of  Stockholm,  to  whom  the  difference  between 
e  and  a  is  not  very  distinct.  He  also  considers  that  it  is  in  part  due  to 
the  fact  that  I  have  often  taken  the  unaccented  syllable  a  for  an  e — a 
common  mistake  in  the  case  of  an  ear  that  is  not  phonetically  trained. 
He  also  suspects  that  I  have  sometimes  mistaken  an  t  for  an  e.  For 
these  reasons  Dr.  Wiklund  has  felt  it  expedient  to  depart  from  strict 
oonsistenoy,  and  has  not  written  all  my  d*s  as  d's,  for  by  so  doing  a 
number  of  d*s  and  ts  would  have  been  incorrectly  transcribed.  He  has 
therefore  confined  himself  to  writing  &  where  he  has  been  able  to  find 
the  word  in  the  dictionaries,  and  ascertained  that  in  the  book  language 
of  East  Turkestan  the  vowel  has  the  sound  of  &.  For  instance,  he  has 
written  my  hesch  (=  **  five,")  and  seksan  (=  '*  eighty  ")  as  bisch  and  sikian, 
both  to  bring  them  into  conformity  with  the  literary  language  and  to 
avoid  the  multiplication  of  dialectal  forms.  For  the  same  reason  he 
has  often  altered  the  genitive  termination  -ne  into  -ningj  although  in 
certain  characteristic  words  we  have  resolved,  after  consultation 
together,  to  make  no  alteration.  Consequently,  in  the  text,  as  well  as 
in  the  atlas,  both  these  terminations  will  be  found,  to  eay  nothing  of 
several  other  genitive  suffixes  that  are  characteristic  of  the  Lop  country. 
In  certain  words  we  have  not  slavishly  followed  the  orthography  of  the 
literary  language,  but  have  preferred  to  retain  the  dialeotal  differences. 
For  instance,  the  word  jaraik  (  =  **  river  lagoon  ")  we  have  often  written 
jasik^  jartuk^  and  jaguk.  It  has,  however,  been  very  difficult  to  dis- 
criminate consistently  between  gh  and  g.  The  general  rule  laid  down 
above  is  not,  on  the  whole,  difficult  to  follow ;  but,  on  the  otber  hand,  it 
is  uncertain  whether  t  ought  to  be  regarded  as  an  open  or  a  closed 
vowel.  For  this  reason  we  have  written  both  igis  and  ighis  (  =  "  high  "). 
But  in  the  case  of  a  word  like  Ugen-daria  the  uncertainty  is  even 
greater.  **  What  is  the  value  of  u  in  this  word  ?  "  asks  Dr.  Wiklund.  "  Is 
it  the  Swedish  u,  resembling  the  sound  of  y,  or  is  it  the  European  uf  In 
other  words,  ought  the  word  to  be  written  ugen  or  ugl  enf^*  The  question 
cannot  be  decided  ;  accordingly,  I  have  preferred  to  keep  to  {Tj^^n-daria, 
the  form  adopted  in  PetermaniM  MiUeilungenj  Erganzungsheft  No.  131. 

Qenerally,  Dr.   Wiklund    has    abbreviated    the    long  intervocalic 
eoDEonants,  though  not  always,  because,  as  he  justly  observes,  the 
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douMe  forms  may  tie  found  in  thd  diukcts  :  thus  be  writes  atlam,  and  not 
atam  (="  my  fatber  ").  With  regard  to  the  word  Mahamed,  it  is  some- 
times written  with  a  double  m,  although  that  is  an  inoorreot  form.  Iii 
the  seoond  half  of  the  first  volume  certain  violations  of  the  ruUs  of  tbe 
system  as  here  laid  down  are  entirely  due  to  toy  fault,  owiog.  aa  I  have 
Bsid  above,  to  Dr.  Wiklund'a  illness  and  my  having  to  coDtinue  his 
work  single  handed  before  I  had  acquired  complete  roaRtery  of  it.  The 
spelling  lOfiot  for  goghol  in  two  or  Ihree  places  is  a  pure  mistake.  I  have 
preferred  the  old  spelling  Ettek-tarim  instead  of  Atak-tarim,  althongh 
the  latter  would  have  been  more  com-i^tent.  In  the  diECutsion  at  the 
end  of  vol  ii.,  in  which  Dr.  Wiklund  deals  with  geographical  names,  as 
well  as  wilh  the  system  of  transcription  adopted,  any  errors  of  this 
kind  will  be  correoted.  Small  inooneistencieB  that  we  have  been  anable 
to  avoid  altogether  are,  of  course,  of  less  importance  from  the  geo- 
graphical thou  from  the  pbitologioal  point  of  view. 

I  need  hardly  say  that  in  the  '  Scientific  Eesults'  I  have  used 
exclusively  the  metric  system,  as  well  as  the  thermoroetric  scale  of 
my  countryman  Anders  Celsius,  profesBor  at  Upsala;  and  it  is  n't  my 
fault  if  the  coDBervatism  of  the  English-apeaking  world  makes  theee 
twosystemsleeBfamiliaTtbantheyought  to  iie  to  the  readers  of  the  book. 

And  now  to  come  to  my  teit.  All  I  olaim  for  my  work  is  that  it 
amounts  to  "  Begleitworte  ku  den  Karten ; "  in  other  words,  it  is  an 
explanatory  text  to  the  atlas,  and  its  contents  are  purely  pbyaico- 
geographica],  forming  a  topographical,  morphological,  hydrographiMi, 
and  orographical  descriplion  of  the  regions  travereed.  Tbe  reader 
will  in  vain  look  for  any  new  strokea  of  genius  or  epoch-making  ideas 
of  a  similar  character  to  those  in  Riohthofen's  '  China,'  or  Peschel's  '  Nene 
Probleme."  What  I  am  in  a  position  to  offer  to  geographers  and  serious 
students  of  geography  is  only  a  faithful  geographical  description, 
rather  dry,  but  rich  perhaps  in  new  facts  and  geographical  discoveries. 
Tor  this  reason  t  have  arranged  my  text  in  diarial  form,  raoording 
each  day  the  observations  made,  so  that  in  this  way  tbe  text  furoislies 
a  detailed  commentary,  day  by  day  and  sheet  by  sheef,  to  Iho  maps  in 
the  atlas.  This  has  rendered  my  task  easier  snd  readier  of  acoomplisb- 
ment,  and  the  connected  study  which,  with  the  help  of  Sopan's 
'  Physische  Erdkuude '  and  certain  other  text-books,  I  O'ade  whilst 
the  joume-y  was  in  progress,  is  thus  reproduced  in  my  book  in  its 
natural  order  and  sequence  of  development.  Possibly  this  cbroQologioal 
arrangement  will  occasion  the  reader  some  difficulty,  and  males 
the  'Scientific  Results'  an  ucman^eable  work  of  reference;  ard  the 
fact  that  the  first  volume,  now  published,  contains  no  index,  is  perhaps 
oalonlaled  to  emphasize  these  drawbacks,  This  defeot  will,  however, 
be  made  good  in  due  season.  Tbe  first  and  second  volumes,  which  treat 
of  tbe  geography  of  l^ast  Turkestan,  are  so  intimately  connected  that  I 
thought  it  best  to  give  ihem  one  oommon  index  or  ra<her  two  indexw, 
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wbioh  will  be  printed  at  the  end  of  vol.  ii.  The  fiNt,  containing  a  liat 
of  all  the  geographical  names  that  ocour  in  the  two  volomes,  will  be 
prepared  by  Dr.  Wiklond;  the  other,  an  index  of  the  contents  and 
matters  of  fact,  will  be  compiled  by  Mr.  Bealby. 

The  re€tder  of  vol.  i.  will  no  donbt  be  astonished  at  not  finding  a 
single  quotation  in  its  512  pages.  It  is  nowadays  esteemed  a  merit  to 
overload  a  scientific  work  with  quotations  of  every  sort  and  degree : 
they  are  a  proof  of  wid-d  reading  and  learning.  I  confess  at  once  that 
I  can  lay  no  claim  to  either  of  these  qualifications;  and  I  trust  the 
impartial  reader  will  find  excuses  for  me  when  I  say  that,  having 
spent  a  large  part  of  my  life  in  travel,  I  literally  have  not  been  able  to 
keep  up  with  the  progress  and  development  of  geographical  study  in 
other  parts  of  the  world,  and  still  less  with  the  faithful  but  laborious 
results  of  arranging  and  cataloguing  which  learned  armchair  geo- 
graphers so  unweariedly  carry  out.  I  willingly  admit  that  it  is  with 
a  certain  amount  of  respect  I  turn  over  the  productions  of  stay-at- 
home  scholars ;  but  I  must  say  that  I  prefer  a  thouEand  times  to  turn 
over  the  great  open  book  of  Nature,  and  especially  those  parts  of  it 
which  have  not  yet  got  stowed  away  in  any  library.  Whilst  engaged 
on  my  journeys,  it  will  be  perfectly  evident  that  I  have  not  many 
spare  minutes  for  readiog ;  and  since  my  return  home  the  preparation 
of  my  observations  for  publication  has  claimed  the  whole  of  my  time, 
to  say  nothing  of  the  immense  amount  of  labour  involved  in  controlling 
the  whole,  iu  replying  to  the  innumerable  questions  of  those  who  are 
co-operating  with  me,  in  keeping  an  eye  day  by  day  upon  the  pre- 
|>aration  of  the  maps,  and  in  reading  through  piles  of  proofs,  and, 
lastly,  in  using  my  further  '^leisure*'  to  continue  my  own  proper 
work.  Under  these  circumstances  I  have  found  it  impossible  to  do 
anything  in  the  way  of  comparative  geography,  having  found  quite 
enough  to  do  to  write  down,  without  comment  and  without  ornament, 
the  bare  story  of  my  own  independent  observations.  The  comparative 
discussion  I  leave  to  scholars  at  home,  whose  time  is  not  taken  up 
with  the  actual  work  of  exploration.  And  when  it  is  remembered 
that  I  have  always  worked  alone,  without  any  European  colleague  or 
assistant,  and  that  the  materials  which  I  have  collected  have  often 
been  brought  together  under  extremely  difficult  external  conditions 
(of  which  I  have  given  an  account  in  my  book '  Central  Asia  and  Tibet '), 
the  reader  will,  I  trust,  be  willing  to  acknowledge  that  I  have  tried  to 
do  my  best.  In  the  second  volume,  however,  the  reader  will  find  a 
number  of  comparisons  and  quotations  bearing  upon  the  sandy  deserts 
and  their  origin,  as  well  as  upon  the  formation  and  movement  of  the 
dunes,  drawn  almost  entirely  from  the  works  of  Bussian  travellers  in 
Asia — works  which  are  in  great  part  inaccessible  owing  to  the  general 
onfamiliarity  with  the  Bussian  language. 

From  what  I  have  already  said,  the  reader  will  see  that  I  have  not 
No.  v.— November,  1904.]  2  n 
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bound  myself  by  other  authorities,  and  have  not  slavishly  followed  the 
views  and  couclusions  of  other  explorers,  but  have  recorded  my  own 
independent  observations,  just  as  I  made  them,  and  give  them  for 
whatever  they  are  worth.  Direct  observations  always  have  a  positive 
value;  as  for  discussions  about  cause  and  effect,  the  reader  can  accept 
whatever  he  thinks  well  and  reject  the  rest.  Som^  of  the  theories  I 
put  forward  may  possibly  appear  too  bold,  but  they  embody,  at  any 
rate,  my  own  convictions. 

Vol.  i.  is  entitled  *  The  Tarim  River,'  and  consists  of  four  principal 
sections — the  Tarim  River,  the  Lakes  beside  the  Lower  Tarim,  the 
Cherchen  Desert,  and  the  Tarim  Delta,  divided  into  thirty  chapters. 
In  brief,  voL  i.  deals  with  the  Tarim  system  from  Lailik  all  the  way 
to  Abdal,  together  with  that  part  of  the  great  sandy  desert  that  is 
situated  between  the  lowermost  Tarim  and  the  Gherohen-daria. 
Vol.  ii.  is  concerned  with  the  Kara-koshun,  the  Kuruk-tagh,  a  part 
of  the  desert  of  Gobi,  the  desert  of  Lop,  and  above  all  the  former 
Lake  of  Lop-nor  and  its  history.  This  arrangement  of  the  stibject 
may  perhaps  strike  the  reader  as  incongruous,  in  that  the  desoriptioii 
of  the  Tarim  system  is  interrupted  by  the  account  of  the  desert  of 
Cherchen.  The  reason  is  that  I  desired  to  discuss  the  desert  lakes 
of  the  Tarim  immediately  after  describing  that  river,  for  the  two  are 
inseparably  connected,  and  this  necessitated  my  giving  an  account 
of  the  hajirs  of  the  desert  of  Cherchen  in  close  connection  with 
them,  for  the  two  phenomena,  the  lakes  of  the  Tarim  and  the  hajtr 
depressions,  are  intimately  associated.  In  consequence  of  this,  voL  i. 
swelled  out  to  such  dimensions  that  there  was  no  room  in  it  for  the 
Kara-koshun,  which  is,  of  course,  quite  as  closely  connected  with  the 
Tarim  as  any  other  of  its  lakes.  To  describe  the  Eara-koshun  without 
reference  to  the  Lop-nor  problem  would  be  absolutely  impossible.  I 
had,  therefore,  to  abandon  my  original  plan,  by  which  vol.  i.  was 
intended  to  embrace  the  Tarim  system  and  its  terminal  lake,  while 
vol.  ii.  was  to  deal  with  the  adjacent  deserts  and  the  problems  they 
suggest.  However,  with  the  idea  of  furnishing  a  general  view  of  the 
Tarim  system,  vol.  ii.  contains,  first  of  all,  a  review  of  the  entire  river 
system,  with  illustrative  maps  in  the  text,  as  well  as  bathy metrical 
and  other  measurements. 

Hydrographioal  specialists  will  probably  be  disposed  to  accuse  me 
of  dwelling  on  matters  of  too  elementary  a  character,  when  I  give  the 
variations  of  the  river  at  different  secisons,  the  phenomena  connected 
with  its  erosive  energy,  its  alluvia,  and  so  forth;  but,  as  I  have 
remarked  above,  I  have  written  down  my  own  observations,  no  matter 
what  their  value  and  significance,  and  they  possess  at  any  rate  this 
merit — that  they  will  at  least  confirm  observations  which  have  been 
made  scores  of  times  before. 

Vol.  i.  is  profusely  illustrated.     It  contains  448  cuts  in  the  text. 
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39  litbograpbio  plates,  and  17  maps  and  vertioal  sections.  The  auto- 
types consist  for  the  most  part  of  reproiuotioas  of  my  own  photographs ; 
in  addition  to  them  there  are  a  number  of  drawings  by  my  own  pencil, 
which  of  course  make  no  pretensions  to  artistic  excellence,  but  all  the 
same  serve  the  purpose  of  illustrating  the  text.  Of  the  outs  in  the 
test,  95  consist  of  vertical  sections  or  profiles  through  the  Tarim  and 
its  tributmes,  showing  the  depth,  breadth,  and  velocity.  Dr.  N. 
Ekholm  explains,  in  a  couple  of  pages,  the  method  he  has  employed 
for  calculating  the  volume  from  the  material  thu3  supplied.  From 
the  observed  velocities — that  is  to  say,  the  river*s  fall,  he  has  obtained 
also  the  means  of  determining  the  absolute  altitudes,  or  rather  the 
means  of  controlling  the  results  furnished  by  the  boiling-point  ther- 
mometers, the  aneroids,  and  the  barometers.  A  special  chapter  of 
vol.  ii.  contains  a  list  of  absolute  altitudes  for  the  basin  of  the  Tarim, 
and  for  defining  the  shape  of  the  basin  as  a  whole.  These  have  been 
deduced  by  Dr.  Ekholm  from  the  absolute  altitudes  I  have  supplied 
to  him. 

The  full-page  lithographic  plates  have  been  execated  by  Lagrelius 
&  Westphal  of  Stockholm,  being  reproductions  of  my  negatives  taken 
on  Edwards's  plates.  All  the  large  photographs  were  taken  with  a 
camera  by  Watson  of  London,  and  about  a  thousand  of  the  small  photo- 
graphs on  glass  were  taken  with  a  Kiohard's  Yerascope  camera.  Both 
these  cameras  yielded  excellent  results ;  but  for  the  future  I  shall  fight 
shy  of  Eastman's  Kodak,  for  it  was  only  exceptionally  that  my  Kodak 
yielded  passable  results.  Fortunately,  my  supply  of  glass  plates  was 
80  great  that  even  in  these  four  volumes  I  have  found  it  impossible  to 
use  them  all. 

Perhaps  it  may  be  objected  that  in  vol.  i.  I  have  introduced  a 
number  of  pictures  which  have  no  direct  bearing  upon  the  text.  This 
applies  especially  to  the  groups  of  natives,  which,  strictly  speaking, 
are  out  of  place  there,  for  this  work  deals  exclusively  with  the  country, 
and  not  with  the  people.  Nevertheless,  I  have  not  hesitated  to  print 
them,  and  for  two  reasons — in  the  first  place,  it  will  do  no  harm ;  and 
in  the  second  place,  it  is  precisely  because  the  natives  do  not  figure  in. 
the  text  that  I  have  thought  they  might  have  a  place  in  the  illustra- 
tions. In  vol.  ii.  I  intend,  unless  the  expense  prove  too  heavy,  to 
include  a  number  of  drawings  I  have  made,  illustrating  racial  typea. 
from  Central  and  Western  Asia. 

The  small  sketch-maps  in  the  text  have  been  for  the  most  part 
redrawn  by  Lieut.  0.  Kjellstrom  in  a  very  meritorious  manner,  and 
with  praiseworthy  industry.  These  small  sketch-maps,  as  also  the^ 
large  maps  in  the  atlas  and  all  the  autotypes,  have  been  executed  by^ 
iJie  Lithographic  Institute  of  the  General  Staff  of  the  Swedish  Army, 
the  chief  of  which,  Mr.  A.  Lagrelius,  who  is  also  my  publisher,  has 
rendered  me  the  most  disinterested  and  valuable  assistance,  both  in 
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counael  and  in  deed,  even  with  regard  to  the  minutest  detaibi,  for  which 
I  beg  to  thank  him  sincerely.     The  book  is  being  printed  by  Hesnt. 
P.  A.  Norstedt  &  Sons,  under  the  superintendence  of  Mr.  Carl  Bamstrooif 
who  has  devoted  to  it  his  best  attention.    In  the  production  of  this  book, 
I  have  laid  it  down  as  a  fixed  rule,  that  all  the  work  connected  with  it 
should  be  executed  in  S  ^eden,  so  that  foreign  countries  may  haye  an 
opportunity  of  seeing  what  we  are  able  to  accomplish  in  this  line  hers 
in  Stockholm.    At  the  suggestion  of  Piof.  Supan  and  Dr.  H.  Wichmann, 
I  add,  as  an  appendix  to  this  paper,  one  of  the  maps  we   are  now 
publishing,  the  only  difference  being  that  in  the  atlas  it  is  printed  on 
thicker  and  more  expensive  paper.    The  sheet  in  question,  Plate  10 
in  the  atlas,  has  been  composed  and  drawn  by  Major  Bystrdm  from  my 
original  drawiog,  which  was  on  a  scale  three  times  as  big.     The  topo- 
graphical features — that  is  to  say,  the  sand-dunes — are  drawn  by 
Lieut.  0.  Ejellstrom.    The  most  interesting  sheet  of  the  now  published 
part  of  my  atlas  is,  however,  Plate  12.     The  explanatory  text  to  this 
oone  sheet  alone  occupies  eighty  pages  of  vol.  i.,  and  is  illustrated  by 
Your  special  maps  of  the  lakes  sounded,  and  three  general  maps  throwing 
dight  upon  the  genesis  of  the  region.    I  may  perhaps  be  permitted,  in  a 
lew  words,  to  indicate  the  physico-geographical  phenomena  whioh  have 
given  rise  to  unusual  and  regular  structure  of  this  region,  which  is  one 
of  the  most  curious  and  interesting  on  the  whole  Earth.     As  the  mun 
stem  and  backbone,  or  rather  as  the  principal  artery,  of  this  map  we  may 
with  justice  regard  the  Tarim,  which  is  here  flowing  towards  the  south- 
east    On  its  left  bank  we  have  my  headquarters  at  Yanghi-Eul,  where 
my  caravan  spent  the  winter  from  December  7, 1899,  to  May  19, 1900.  It 
was  from  this  point  I  started  on  my  two  great  excursions— one  through 
the  desert  of  Cherchen  (the  first   two  days  of  travel  are  shown  on 
Plate  12),  and  the  other  through  the  desert  of  Lop;  as  well  as  the  two 
shorter  excursions  I  made  to  the^ lakes  of  Bash-Kul,  Yaughi-Kul,  and 
•Gulme-Keti.     Moreover,  the  map  shows  the  first  three-days'  drift  of  the 
ferry-boat  down  the  river  in  May  and  June,  1900,  as  also  the  routes 
of  two  canoe-trips  undertaken  from  two  fixed  camping-plaoes  to  the 
Karaunelik-Kul  and  the  UUugh-Eul. 

By  far  the  most  conspicuous  features  on  Plate  12,  are  the  numerous 
•elongated,  and  in  part  parallel,  lakes  lying  close  to  one  another  on  the 
eight  bank  of  the  Tarim,  and  all  of  them  fed  by  smaU  oanala  from  the 
river.  According  to  the  information  I  callected,  these  lakes  number  no 
less  than  thirty-five;  but  out  of  these  I  did  not  investigate  more  than 
six,  a  quite  sufficient  number,  however,  seeing  that  they  are  so  like  one 
another.  Their  dimensions,  which  are  not  very  great,  are  shown  in  the 
folio wiug  table  : — 
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Name. 


Length 
in  km. 


Bash-Kul  ...  . 
TaDghi-Eul  . 
Gulme-Kuti 
Karaunelik-Kal 
UUngh-Knl  . 
Begbelik.Kul    . 


13  9 

1385 

80 

5-2 

7-35 

11-6 


Max. 

breadth 

in  m.  I 


2000 
1508 
2500 
2000 
3200 
4150 


Min.    ,   Mean 

breadth ,  breadth 

in  m.  :  in  m. 


1000  1345 

965  I  1244 

1000  1662 

3000  I  1125 


Area  in 
square  m. 


Max. 

depth 
in  m. 


Mean 
depth 
in  m. 


Yolame  In 
cnblc  m. 


21,000,000 
15,000,000 
13,794,000 
5,850,000 
14,860,000 
30,000,000 


70 

9-4 

100 

110 


5-61 
4-92 
3-67 


32,800,000 

69,500,000 

110,000,000 


I  have  endeavonred  to  prove  that  the  origination  of  these  lakes  is 
one  of  the  oanses  of  the  shrinking  of  the  Eara-koshnn,  a  process  which 
has  been  constantly  going  on  during  the  twenty-five  years  that  elapsed 
between  Prjevalsky's  first  visit  and  my  last  visit. 

Another  circumstance,  quite  as  peculiar  and  unexpected  as  the 
regular  configuration  of  the  lakes,  is  the  fact  that  they  are  very 
considerably  deeper  than  the  parts  of  the  river  adjacent,  so  that  on 
the  right  bank  of  the  Tarim  there  is  a  whole  series  of  depressions 
stretching  from  north-north-east  to  south-south-west,  the  lakes  thus 
lying  at  right  angles  to  the  river.  The  entire  sjstem  resembles  a 
branch  with  its  leaves  attached,  each  lake>leaf  hanging  on  to  the  stem 
by  a  short  stalk.  From  the  table  above,  it  will  be  seen  that  the 
maximum  depth  of  the  four  lakes  sounded  increases  downstream,  that 
is  from  west  to  east,  but  that  the  mean  depth  grows  less,  and  is  smallest 
in  the  moat  easterly  of  the  lakes  measured,  namely  the  Beghelik-Kul^ 
which  is  situated  outside  of  the  edge  of  Plate  12.  But  this  must  be  a 
pure  accident  due  to  the  insuffioient  number  of  soundings  taken.  In  the 
Beghelik  Eul  I  took  soundings  at  eighty-eight  points,  or  three  points  in 
every  square  kilometre.  But  the  feature  which  stands  out  with  the 
sharpest  distinctness  in  this  series  of  soundings  is  the  extraordinary 
regularity  in  the  relief  of  the  lake -bottom,  and  for  our  present  purpose 
that  is  the  principal  thing.  For  instance,  we  ascertained  that  the 
greatest  depths  in  all  the  lakes  occur  near  their  eastern  shore,  and  the 
contours  gradually  rise  towards  the  west.  The  very  first  glance  I  took 
at  these  lakes  led  me  to  suspect  that  the  relief  of  their  feveral  basins 
must  be  of  this  character.  For  the  eastern  shore  of  each  lake  is  ovei^ 
hung  by  the  steep  (33°)  leeward  slope  of  a  dune-accumulation — that  is,  a 
heaping  up  of  individual  dunes  into  a  compound  mass — ^but  (m  the  west 
or  windward  side  the  surfaoe  slopes  slowly  up  to  the  crest  of  the  nex^. 
dune-accumulation,  while  over  on  the  western  side  of  it  there  is  yett 
another  lake. 

With  the  levelling-mirror  I  measured  the  height  of  the  dune* 
accumulation  which  separates  the  Earaunelik-Kul  from  the  Toghraklik- 
Eulning-dashi  (the  last  named,  bting  out  off  from  the  river,  con- 
tained salt  water),  and  found  that  its  culminating  point  was  89*5 
metres  (294  feet)  above  the  surfaoe  of  the  Earaunelik-Eul.     Other 
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measuremoDts  convinced  me  that  the  highest  crests  have  in  general  an 
altitude  of  about  90  metres  (3C0  feet),  and  this  may  be  regarded  aa 
the  limit  beyond  which  the  dunes  in  this  region  do  not  rise.  It  is  at 
this  altitude  that  the  tendency  of  the  dunes  to  increase  in  height  is 
counterbalanced  by  the  wind's  transporting  power. 

My  journey  across  the  desert  of  Cherchen,  a  journey  of  177  miles 
in  length,  proved  to  me  that  these  gigantic  ridges  of  sand  stretch 
diagonally  across  almost  the  entire  desert  all  the  way  to  the  Cher- 
chei.-daria ;  and  at  the  Ettek-tarim  I  found  that  they  begin  on  the  very 
bank  of  the  stream,  or  on  the  extreme  eastern  boundary  of  the  desert 
It  is,  however,  in  the  northern  part  of  the  desert  that  the  dune- 
accumulations  or  sand-ridges  are  most  powerfully  developed.  In  the 
desert  of  Cherchen  the  sand  is  arranged  in  waves,  presenting  the 
same  appearance  as  the  waves  of  an  ocean  across  which  a  hard  and 
steady  wind  is  blowing. 

At  first  it  struck  me  as  strange  that  these  sand-ridges  in  the  extreme 
north  of  the  desert  should  run  towards  the  south-west,  and  then 
gradually  incline  towards  the  south-south-west  and  south,  until  upon 
reaching  the  Cherchen-daria  they  stretch  towards  the  sonth-&outh- 
east,  thus  describing  ar<.s  of  circles.  But  I  believe  I  have  discovered 
the  cause  why  the  sand-ridges  assume  these  directions.  The  g^reatest 
difficulty  was  to  understand  how  it  is  possible  for  the  storms  of  inoon- 
ceivable  violence  (60  miles  an  hour  at  the  surface  of  the  Earth)  which 
sweep,  especially  in  spring,  across  the  country  of  Lop  and  the  adjacent 
regions,  can  arrange  the  sand-accumulations  in  such  a  way  that  the 
direction  of  the  wind  and  the  crest  of  the  dunes  form  an  acute 
angle  with  one  another,  because  the  natural  expectation  is  that  the 
wind  must  of  necessity  strike  the  crests  of  the  dunes  at  right  anglea 
It  is  only  in  the  extreme  south  of  the  desert,  where  the  dune-aoou- 
mulations  fetietch  towards  the  south-south-east,  that  this  necessazy 
physical  law  appears  to  be  fulfilled.  There  must,  of  course,  be  a  special 
reason  for  the  apparent  anomaly  in  the  northern  part  of  the  desert. 
Upon  noticing  carefully  the  orientation  of  the  individual  dunes,  I 
found  that  their  crests  do  lie  as  I  expected  them  to  do,  namely,  at 
right  angles  to  the  wind.  The  explanation  1  have  to  offer  of  the 
anomaly  to  which  I  have  called  attention  is  this :  assuming  that  the 
stiength  and  direction  of  the  wind  are  the  same  throughout  the  whole 
of  the  desert,  then  the  deviation  of  the  sand-ridges  from  the  normal — 
that  is  to  say,  their  curved  shape — is  due  to  the  fact  that  the  mass  of 
sand  in  the  northern  dune-accumulations  is  greater  than  the  mass  of 
sand  in  the  dune-aocumulations  in  the  south  of  the  desert,  so  that  the 
dunes  in  the  south  travel  faster  than  those  in  the  north.  The  conse- 
quence is,  that  the  winds  in  the  northern  part  of  the  desert  strike  the 
long  axis  of  the  dune-accumulations  at  an  acute  angle.  Of  course  the 
curves  which  these  sand-ridges  describe  are  not  perfectly  regular,  but, 
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as  a  rule,  the  aogle  may  be  said  to  increase  from  north  to  south ;  for 
instance,  in  hajir  No.  1  it  is  28^  and  in  bajir  No.  4  87°,  or  as  near  as 
possible  a  right  angle. 

In  between  these  stupendous  waves  of  sand,  built  up  by  the  remark- 
ably constant  east-north-east  winds,  which  bring  their  materials  from 
the  disintegrated  and  crumbling  Kuruk-tagh,  there  exist  hollows  or 
kamatio  yallejs,  i.e.  chains  of  depressions,  parted  from  one  another  by 
comparatively  low  thresholds  of  sand.  Each  6uoh  depression — some  of 
them  are  shown  on  Plate  12 — is  called  by  the  natives  a  bajtr^  and 
forms  a  small  self-contained  basin,  with  a  clay  bottom,  and  is  sur- 
rounded by  sand,  steep  on  the  east  side,  and  with  a  slow  ascent  to  the 
next  crest  on  the  west.  The  lakes  on  the  right  bank  of  the  Tarim  are 
nothing  but  hajir  depressions  of  this  character,  which  by  pure  chance 
have  become  filled  with  water.  The  chance  in  question  is  that  in 
fotmer  times  the  Tarim  flowed  due  east  along  the  bed  of  the  Kuruk- 
daria,  and  emptied  itself  into  the  ancient  lake  of  Lop-nor,  but 
subsequently  changed  its  direction  to  the  south-east,  washing  away 
incalculable  masses  of  sand  from  the  desert.  And  the  river  is  still  at 
the  present  day  continuing  its  destructive  work — that  is  to  say,  it  is 
travelling  farther  and  farther  towards  the  right,  towards  the  south- 
west, breaking  down  and  transporting  the  projecting  ends  of  the  sand- 
ridges,  pushing  itself  farther  and  farther  into  the  desert,  levelling  it 
down  as  it  advances.  An  excursion  by  boat  along  this  part  of  the 
river  is  extremely  interesting,  and  offers  a  succession  of  grand  and 
picturesque  views.  Time  after  time  the  river-loops  penetrate  south- 
wards deeply  into  the  high  sand ;  dune-masses,  300  feet  high,  shoot 
straight  down  into  the  water  at  an  angle  of  33^  from  the  right  bank. 
The  question  arises.  How  is  it  possible  that  the  dunes  can  be  so  steep 
just  there,  where  they  turn  their  broken  ends  to  meet  the  predominant 
winds,  for  one  would  naturally  expect  those  slopes  to  be  extremely 
flat?  The  explanation  is  simply  this — that  the  river,  keeps  moving 
incessantly  towards  the  south-west.  On  the  one  hand,  the  wind  labours 
to  make  the  upper  layers  of  the  dune-masses  flatter  and  flatter,  while 
on  the  other  hand,  the  river  keeps  breaking  down  the  base  of  the  dunes 
and  washing  the  sand  away,  thus  preserving  their  steepness ;  and  as 
the  river  is  the  stronger  iis  effects  prove  the  more  permanent. 

The  lakes,  however,  offer  no  hindrance  whatever  to  the  advance  of 
the  dunes.  The  table  above  shows  that  their  capacities  are  insignificant 
as  compared  with  the  volumes  of  the  dune-accumulations.  In  spite  of 
the  lakes,  the  masses  of  sand  continue  their  slow  advance  towards  the 
west. 

One  of  the  clearest  proofs  that  the  dune-accumulations  do  tiaiel  is 
afforded  by  the  characteristic  bhape  of  the  lake-basins.  The  same  shape 
occurs  again  in  each  and  every  one  of  the  numerous  bajir  depressions 
of  the  desert — that  is  to  say,  they  are  always  deepest  at  the  base  of  the 
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ftcleep  leeward  face  of  the  dunei-masseB  which  riae  on  the  east  side  of  th* 
SepreseionB.  It  is  this  {latt  of  the  basin  which  has  for  the  longest  tims 
been  exposed  to  the  effects  of  corrasion  and  deflatioD^that  is  to  say,  ta 
the  esciTaling  activity  of  the  wiod.  The  western  side  of  the  bajir  is 
le!B  deeply  excavated,  beoauao  it  is  relatively  qtiite  recently  that  lh» 
lowest  part  of  the  windward  side  uf  the  westward  duoe-accumnla 
was  swept  off  it.  The  bajii'  depresaiona  themselves  thus  travel  west- 
wards along  with  the  dnne-acciimulationa.  Whilst  the  dune-aooamn- 
latioDS  tbemselves  maintain  their  individuality,  altering  their  form  bnt 
very  slightly  and  very  slowly,  the  bases  upon  which  they  stand  ar» 
successively  renewed  after  the  lapse  of  countless  centuries.  But  by 
the  time  they  reach  the  Eeriya-daria  and  the  route  I  followed  across  th» 
deseit  from  the  extreme  norihem  tentacle  of  that  river  to  the  Tarim  ia 
February,  18i'6,  they  have  entirely  disappeared.  The  cause  of  theil 
disappearance  Jp,  of  ooune,  ihe  less  degree  of  regiilarity  and  constancy 
shown  by  the  winds  in  the  western  parts  of  the  Jtsert  hb  compared 
with  those  in  the  country  of  Lop.  In  the  deeort  of  Takla-makan  I 
did  not  observe  a  single  trace  of  the  almost  nn para  11  tied  regularity  that 
ebaraclerizea  the  desert  of  Cherohen. 

A  great  part  of  vol.  i.  of  '  Scientific  Results'  is  oocupied  with  th» 
problems  nhich  I  have  here  briefly  indicated,  and  I  have  endeavoured 
to  support  my  views  with  numerous  diagrams  and  photographs.  Po»-, 
sibly  some  of  my  views  may  appear  rather  bold,  but  snob  as  they  are  I 
leave  them  to  my  critics  to  deal  with.  Several  of  the  problems  di»- 
OUEsed  in  this  conneotioc  can  onlj  be  definitely  explained  and  illuBlrated 
in  vol.  ii.,  after  I  have  deacrilied  the  relief  of  the  desert  of  Lop.  Thi« 
desert  ia  grooved  by  countless  gullies,  1  to  3  metres  deep,  and  separated 
from  one  another  by  long  clay  ridges  called  i/ardangB,  extending  in% 
direction  parallel  to  that  of  the  prevailing  wind,  which  blows  here  from 
the  north-east,  though  in  the  northern  part  of  the  desert  it  comes  even 
from  the  north- north-east.  In  this  part  of  Asia  it  is  the  wind  which, 
with  dictatorial  power,  controls  the  surface  of  the  Earth  and  determines 
its  oonfigniation ;  not  only  docs  it  heap  up  the  drift-sand  in  a  manner 
which  for  regnlarif}'  h  unparalleled  in  any  other  part  of  the  world,  and 
wear  down  the  clay  desert  by  corrasion,  but  it  also  causes  the  river  to 
change  its  course,  and  the  lakes  to  migrate  ;  when  the  lake  of  Lop-nor 
became  filled  with  drift-sand  and  fluviatile  sediment,  the  river  shifted 
10  as  to  flow  into  the  basin  of  the  Eara-koshun.  Whilst  this  sontbent 
basin,  which  at  the  present  time  has  a  mean  depth  of  barely  I  metre,  is 
being  filled  up  with  solid  material,  the  wind  is  continuing  its  exoavating 
activity  in  the  dry  basin  of  the  Lop-nor,  and  some  day^I  can  predict 
it  with  almost  mathematical  certainty — the  waters  of  the  Kara-koshun 
will  return  there. 

AH  I  wished  to  gay,  however,  ia  that  vol.  i.  and  vol.  ii.  are  m 
every  rerpect   very  intimately  connected   together,  as  indeed  might 
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naturally  be  expeoted,  seeing  that  they  are  both  oonoemed  with  the 
Lowlands,  or  the  vast  basin  of  Central  Asia. 

At  the  present  moment  I  am  engaged  npon  vol.  iii.,  which  deals 
with  Northern  and  Eastern  Tibet,  while  in  vol.  iv.  I  shall  desoribe 
Central  and  Western  Tibet.  The  last  route  I  have  to  desoribe  is  that 
from  Leh  to  Eargalik  vid  the  Earakomm  pass.  These  two  volumes 
will  have  two  common  indexes,  one  of  names,  the  other  of  subject- 
matter,  printed  at  the  end  of  vol.  iv.  With  regard  to  the  treatment 
in  the  two  volumes  about  Tibet,  I  will  merely  say  here  that  my  main 
object  is  to  give  a  descriptiou,  in  diarial  form,  of  the  geography  of  the 
region  I  travelled  through,  the  descriptive  text  thus  running  parallel 
to  the  sheets  of  the  atlas,  and  describing  their  features  in  chronological 
order.  This  detailed  description  will,  however,  be  followed  by  a  general 
geographical  survey  of  the  relief  of  the  Tibetan  highlands,  their 
orographical  sjstem  and  absolute  altitudes,  their  self-contained  basins 
and  lakes.  I  hope,  from  the  material  I  have  collected,  to  be  able  to 
give  a  tolerably  faithful  picture  of  the  morphology  of  Tibet.  Vol.  iii. 
and  vol.  iv.  will  be  very  profusely  illustrated,  and  will  afford  a  good 
opportunity  of  studying  Tibetan  mountain  scenery  in  lithographic 
picture  s  of  exceptional  beauty. 

Finally,  summing  up  what.  I  have  already  said  above,  I  ask  for 
indulgence  for  the  great  defects  which  unavoidably  attach  to  my  work. 
Had  I  been  able  to  take  with  roe  a  large  staff  of  scientific  associates, 
as  my  friend  and  countryman  Otto  Nordenskjold  did,  the  results  would 
have  been  more  copious;  but  somehow  I  like  to  work  alone,  and  I 
always  have  worked  alone.  Certain  parts  of  my  journeys,  such  as  the 
excursions  across  the  deserts  and  my  advance  towards  Lhasa  (Lassa),  were 
not  unattended  by  a  certain  amount  of  peril,  and  I  should  hardly  have 
been  justified  in  venturing  upon  such  forced  marches  had  I  had  the 
lives  of  colleagues  to  answer  for.  The  escort  of  Cossacks  which  the 
Bussian  Emperor  placed  at  my  dispoi^al  were  ready  to  lay  down  their 
lives  for  me,  a  degree  of  self  sacrifice  which  is  seldom  found  in  those 
whom  in  everyday  language  we  call  associates  and  comrades. 

Mommsen  has  somewhere  said,  speaking  of  himself,  that  he  was  only 
a  child  playing  with  stones  on  the  shore  of  the  ocean  of  knowledge. 
What  shall  I  call  myself,  then?  A  child  who  has  not  even  yet  seen 
the  immeasurably  distant  horieon  of  that  same  ocean,  nor  done  more 
than  glance  at  its  immense  expanse.  But  the  experiences  and  observa- 
tions which  I  have  made  in  the  course  of  my  toilsome  marches  to  war  J  s 
that  wondrous  shore,  I  herewith  offer  to  the  students  of  geog^phical 
exploration,  in  the  hope  that  my  labours  have  not  been  altogether  in 
vain. 
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IiAURENCi:  PULLAR,  F.R.S.E. 

Part  VI. — The  Lochs  op  the  Ewe  BASiN.f 

In  this  paper  it  is  proposed  to  deal  with  the  loohs  visited  by  the  Lake 
Survey  draining  into  Looh  Ewe,  viz.  Loch  Maree,  Loohan  Fada,  Loobs 
Garbhaig,  Coulin,  Clair,  Tollie,  Eernsary,  Ghinragarstidb,  Mhio'  Hie 
Riabhaich,  a'  Bhaid-Luachraich,  Sguod,  an  t-Slagain,  and  an  Draino. 
The  two  last-mentioned  loohs  fall  into  the  sea  just  outside  the  entrance 
to  Looh  Ewe,  but  it  has  been  found  convenient  to  include  them  with 
the  lochs  of  the  Ewe  basin.  The  relations  between  the  various  lochs 
will  be  readily  grasped  by  reference  to  the  small  index  map  of  the 
district  shown  in  Fig.  1.  The  drainage  area  under  oonBideration 
extends  from  the  mouth  of  Loch  Ewe  to  the  summit  of  Carn  Odhar 
in  the  south,  and  close  to  the  shores  of  Loch  Fannich  in  the  east,  and  is 
about  30  miles  in  length  from  north  to  south,  and  about  17  miles  in  maxi- 
mum width  from  east  to  west.  The  total  area  is  about  220  square  miles 
(excluding  Loch  Ewe),  and,  as  will  be  seen  from  the  table  at  the  end 
of  this  paper,  about  185^  square  miles  diain  into  the  lochs  now  to  he 
dealt  with,  leaving  about  35  square  miles  draining  into  the  sea  irrespeo- 
tive  of  these  lochs.  The  head- waters  of  the  basin  on  the  south  take 
their  rise  on  the  flanks  of  Beinn  Liath  Mhor  and  Carn  Breac,  flowing 
by  the  river  Coulin  into  Loch  Coulin,  thence  into  Loch  Clair,  thence 
by  the  Allt  Ghairbhe  into  the  Kinlochewe  river,  at  Einlochewe,  which 
falls  into  Loch  Maree  at  its  head.  A  short  distance  along  the  north- 
eastern shore  Loch  Maree  receives  the  outflow  from  Lochan  Fada  by 
the  Abhuinn  an  Fhasaigh,  and,  still  further  down,  the  outflow  from 
Loch  Garbhaig  ^  by  the  Amhainn  na  FuirneiF.  At  its  foot  Loch  Maree 
receives  the  outflow  from  Loch  Tollie  on  the  west,  and  from  Lochs 
Ghiuragarstidh  and  Rernsary  on  the  north-east,  and  its  waters  are 
carried  by  the  river  Ewe  into  the  head  of  Loch  Ewe.  The  outflow 
from  Loch  Sguod  falls  into  Loch  Ewe  on  its  western  shore,  and  the 
outflow  from  Lochs  Mhic*  Ille  Riabhaich  and  a'  Bhaid-Luaohraioh  on 
its  eastern  shore.  Loch  an  t-Slagain  flows  into  Slaggan  bay  at  the 
entrance  to  Loch  Ewe,  and  Loch  an  Drainc  flows  into  The  Minch  a 
short  distance  to  the  west  of  the  entrance  to  Loch  Ewe.  A  number  of 
small  lochs  within  the  district  now  beiog  dealt  with  could  not  be 
surveyed  for  lack  of  boat^. 

The  geology  of  this  district  is  described  by  Drs.  Peach  and  Home, 


•  Plates,  p.  616. 

t  In  tlie  preparation  of  this  paper  the  field-notes  of  Mr.  T.  B.  H.  Garrett,  b.a., 
were  chiefly  made  use  of. 

X  The  smaller  Loch  Garbhaig  lying  to  the  west  of  Loch  Maree  was  not  sounded. 
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tbeir  important  oontribation  appended  to  thia  paper  being  illuBtrated 
by  a  special  geological  map. 

Loch  Maree  (eee  Platea^I.  and  II.). — Tiie  loch  derives  its  name  from 
Saint  Maelrnbha,  who  in  671  a.i>.  left  Bangor,  and  after  founding  one 
ohnroh  at  Appleoross,  fonnded  another  on  Isle  Maree.     It  is  the  largest 


na.  1.— iHnu  map  or  tbm  nabee  nuTBiirr. 

sheet  of  fresh  water  in  Scotland  north  of  Looh  Ness,  and  trends  in  a 
north-west  and  aonth-eafct  direction. 

On  the  north-east  side  of  the  looh,  and  parallel  to  it,  runs  a  grand 
Eeries  of  mountains — Beinn  Airidh  Chatr,  Meall  Mheannidh,  Beinn  Lair, 
Sliooh,  Sgnrr  an  Tnill  Bhain  and  Beinn  a  Mhtiinidh  ;  the  slupe  for  the 
first  1000  feet  all  along  Ihia  lurth-eastem  ahore  is  very  steep,  in  many 
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plaoes  exceeding  45°.  To  the  aontb-weBt  rise  Beion  Eighe,  Beinn 
Chearcaitl  and  Beinn  an  Euin  ;  the  sharp  ridge  of  the  former,  cotnpc 
of  white  qnartzite,  formB  an  especially  fine  object  from  the  loch  to 
north  of  the  Gruididh.  But  the  two  most  striking  featnraa  of 
Maree  are  Slioch  and  Isle  Maree;  the  hnge  eugar-loaf  form  of  Slii 
is  oonspicaons  from  almost  every  part  of  the  looh,  and,  though  one 
the  smaller  ialands.  Isle  Jlaree,  owing  to  the  large  number  of  tr 
growing  npon  it,  stands  out  against  the  dark  background  of  the  heath 
covered  islands  and  the  cliffs  of  the  north-eastern  shore. 

The  great  feature  of  Loch  Maree  is  the  large  number  and 
area  of  its  islands.  Prof.  I'enck,  in  his  work  on  the  Lake  of  Cons 
lays  great  stress  on  the  "  insulosity,"  i.e.  "  the  proportion  of  the  area  i 
the  islands  to  that  of  the  water  surface ;  "  this  in  Looh  3[aree  is  00 
or  three  times  as  great  as  that  of  the  Lake  of  Cheim  (0'03),  and  nil 
times  as  great  as  thut  of  the  Lake  of  Constance  (0*01 ).  Its  insnlosity 
also  greater  than  that  of  any  other  large  lake  is  Great  Britain,  that  i 
Looh  Lomond  being  0-08,  though  it  is  surpassed  in  this  respect  by  oi 
of  the  small  lochs  in  the  Assy  nt  district  (Loch  CrJi  :ach,  whose  insnlosil 
is  0-091). 

Many  cf  the  islands  were  joined  together  when  the  Lake  Snrvi 
Tisited  the  loch  owing  to  the  low  level  of  the  water.  A  few  smt 
rocks  and  reefs  occur  out  in  the  channel  to  the  north  of  the  mai 
group  of  islands  and  removed  some  considerable  distance  from  the  reM 
Large  numbers  of  the  Lesser  Black-Backed  Gull  {Laius  fuscii*)  bi 
on  the  larger  islands,  and  two  pairs  and  young  of  the  Greater  Bli 
Backed  Gull  {Larus  marinun)  were  observed  on  two  of  the  smaller  isle) 
Isle  Maree,  Eilean  Ghruidiilh,  Eilean  Subhainn,  and  Eilean  Baaiiij 
Bheag  have  been  used  at  cue  time  as  fortresses  or  habitations. 

The  level  of  Looh  Maree  was  found  by  the  Ordnance  Surveyors  to 
be  32-1  feet  above  sea-level  on  Septembsr  15,  1870;  on  July  16, 
the  surface  of  the  water  was  29'5  feet  above  sea<leveL  The  locll 
was  surveyed  on  July  16  to  24,  1902,  by  Sir  John  Murray,  Dr.  John- 
Bton,  Messrs.  ParsonR,  Garrett,  Hewitt,  and  James  Murray,  and  tbfl 
water  remained  at  very  nearly  the  same  level  during  the  nine  day! 
spent  in  surveying  it.  The  average  height  of  the  water  for  the  whols 
of  the  year  is  about  I.^  feet  above  the  level  on  July  16, 1902;  the 
has  been  known  to  rise  9  feet  higher  and  to  fait  I  foot  lower  than  tba 
level  on  this  date. 

Before  dealing  with  the  statistics  of  Loch  Maree,  it  is  neoessary  to^ 
Btat«  that  there  has  been  incladed  In  the  looh  a  large  portion  of  th« 
piece  of  water  styled  "  River  Ewe  ;  "  soundings  were  taken  in  the  so-^ 
called  river,  and  depths  of  over  30  feet  were  obtained  in  places  dowa 
to  beyond  the  commencement  of  the  Pool  Crofts.  Just  above  the  partly 
artificial  dam  depths  of  37  and  35  feet  were  obtained,  and  these  would 
to  point  to  the  fact  that  down  to  here  the  "river"  is  nothing 
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more  tliaii  an  arm  of  the  loob,  with  a  current  flowiDg  along  it  to  the 
outfall.  That  this  place  is  the  liegmning  of  Ihe  river  was  evidently 
the  opinion  io  past  time,  for  it  was  here  tbat  the  olil  iron-worken 
built  their  dam  to  obtain  water  for  working  "  A  Cheardach  Ruardh" 
iThe  Red  Siniddy). 

The  length  of  the  looh  aB  thus  deHaed  is  13^  miles,  and  the 
mazimnm  breadth  rather  over  2  miles.  The  mean  breadth  is  nine- 
ten  tha  of  a  mile,  being  7  per  cent,  of  the  length.  Its  waters  cover 
an  area  of  over  1 1  square  miles,  and  the  islands  nearly  1  square 
mile.     tiOch  Maree  has  a  large  shore  development,  i.e.  the  length  of  the 


I  shore  line  is  mnoh  greater  than  the  circumference  of  a  circle  whose 
Area  ia  equal  to  that  of  the  looh.  The  shore  development  is  3'15,  being 
greater  than  that  of  any  other  large  loob  in  Scotland.  The  drainage 
•rea  is  171  square  miles,  or  lb  times  the  area  of  the  looh. 

Twelve   hundred  soundings  were  taken   in    Loch  Maree,   and    the 

I    greatest  depth  obtained  was  367  feet,  in  the  middle  of  the  loch  to  the 

I  •oath-west  of  Bndb'  a'  Ohuibbais ;  the  bottom  of  the   Ijch   here   is 

P  tliTU  337^  feet  below  sea-level.     The  volume  of  water  is  estimated  at 

over  36,500  millions  of  cubic  feet,  and  the  mean  depth  at  12o  feet  (34 

per  cent,  of  the  maximum  depth).     The  breadth  of  the    looh  at  the 

position  of  the  deepest  eonndiag  ia  seven  times  the  depth. 

ILjoh  Miree  is  divided  Into  three  main  basins — (1)  that  extending 
from  Isle  Maree  to  the  south-east  end  of  the  loch,  which  may  be  called 
the  "Ghruldiih  basing"  1^2}  that  lying  to  the  south  of  the  islands,  which 
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may  be  called  the  "SlatUdale  basia  ; "  and  (3)  tbat  extending  £mmI 
the  nortb-eoat  of  Eilean  Raairid  M6r  to  tha  north-west  end  of  the  loou 
which  may  be  called  the  "  ArdUir  basin."  M 

0  I  The  Ghruididh  baKia.  This  basin  is  the  largest  and  deepest  tU 
the  three.  The  200-feet  area  ostenda  from  a  quarter  of  a  mile  to  thn 
eas'.  of  lale  Uaree  to  abont  half  a  mile  from  the  south-east  end  of  the 
loch,  and  has  a  length  of  61  miles,  its  average  width  being  abonl 
three-quarters  of  a  mile.  The  main  300-feet  basin  basa  length  of  :i  miles 
and  a  mean  breadth  of  aboul  a  quarter  of  a  mile ;  it  extends  from  ( 
of  Coppacby  to  north  of  milestone  3  miles  from  Kiolochewe.  There  {| 
annther  smaller  SOO-fest  area  a  little  to  the  north-west  of  the  maix 
area.  The  350-feet  basin  baa  a  length  of  one  mile  and  an  aver 
width  of  one-sixth  of  a  mile  ;  it  extends  from  north  of  milestone  5  m 
from  Kinlochewe  to  north  of  milestone  4  miles  fro  u  Kinlochewe. 

The  greatest  depth  is  3C7  feet,  this  depth  being  obtained  in 
middle  of  the  loch  1o  the  south  of  Budh'a'  'ihuibhais.  The  deepest 
part  of  the  looh  thus  lies  between  the  two  faults  shown 
Geological  Map,  one  of  which  cuts  the  loch  a  little  to  the  south-east  of 
the  river  Gmididb  on  the  south-west  shore,  and  the  other  where  ths 
stream  from  Lochan  Fada  enters  the  loch  on  the  north-east  abore,  Tiw 
deepest  part  of  this  whole  basin  occurs  where  the  great  mass  of  Sliocb 
on  the  one  side,  and  the  heights  of  the  Einloobewe  Forest  on  the  otbeTi 
rise  steeply  up  from  the  shore  and,  as  it  were,  compress  the  valley  iiilft 
its  narrowest  limits. 

This  basin  has  a  typical  "  cauldron  shape,"  which  is  brought  out  Ift 
the  section  on  the  map,  the  slope  on  both  sides  down  to  iho  330-faa( 
contour-line  being  one  of  261^;  the  flat  portion  in  the  middle  is  about  SM 
yards  broad  at  the  despest  place.  The  slope  up  to  the  1000-feet  oontOW; 
line  ii  one  of  2+1°  oa  the  north-eaat  shore,  and  one  of  14~  on  the  sontb 
west  shore. 

It  should  be  noted  that  the  floor  of  the  loch  rises  steeply  where  the 
second  fault  alluded  to  cuts  it,  that  part  of  the  loch  lying  to  the  south- 
east of  this  fault  being  very  shallow.  This  feature  is  also  seen  whera 
the  same  fault  cuts  the  east  end  of  Lochan  Fdda. 

In  Looh  Maroe  a  large  number  of  the  streams  have  formed  ' 
decided  alluviiil  cones ;  e.;/.  the  large  one  at  the  mouth  of  the  Ghroididlj 
river.     This  feature  is  much  more  marked  in  Loch  Maree  than  in  t 
majority  of  locha.     Other  features  of  interest  in  this  basin  are  the  o 
paratively  deep  soundings  in  Ob  nam  Muc  and  the  inlet  to  the  f 
east  of  this  ;  and  the  onrious  hill  on  the  bottom  of  the  locb  to  the  s 
of  Letterewe  (.'iOO  yards  from  the  shore),  the  summit  of  which  is  coven 
by  +4  feet  of  water. 

{2)  The  Slattadale  basin.     This  basin  extends  from  west  of  £ilei 
Rnairid  Mir  to  south  of  Eilean  Subhainn.     The  ISO-feet  a 
length  of  U  miles  and  a  mean  breadth  of  a  quarter  of  a  mile.    The  oun 
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traced  oat  by  this  oontonr  to  the  east  of  the  Slattadale  riyer  is  very 
remarkable ;  the  extension  of  the  shallower  part  of  the  loch  into  the 
150-feet  area  is  in  the  direction  of  the  Slattadale  riyer,  but  the  sonnd- 
ings  nearer  to  the  shore  giye  no  indication  that  this  bank  is  dne  to  the 
material  bronght  down  by  the  riyer.  The  200-feet  area  extends  from 
soath  of  Eilean  Haairid  M5r  to  north  of  Stalla  nam  Manach,  its  length 
being  nearly  1|  miles,  and  its  average  breath  about  150  yards.  The 
greatest  depth  is  232  feet  in  the  extreme  north-west  of  the  basin.  In  a 
line  with  the  cnrious  indentation  in  the  150-feet  contour-line  the  200- 
feet  basin  is  very  narrow  and  shallow  (202  feet). 

Comparatively  deep  soundings  were  obtained  in  all  the  channels 
extending  into  the  islands,  and  it  is  noteworthy  that  the  long  and 
narrow  passage  between  Eilean  Subhainn  and  Garbh  Eilean  lies  in  a 
line  with  the  narrow  prolongation  of  deeper  water  from  Budha  Chailleach 
into  the  shallow  water  north  of  the  islands. 

Ob  na  h-Innse  Moire  in  Eilean  Subhainn  was  cut  off  from  the  main 
part  of  the  loch  by  a  sand-bar.  This  was  also  the  case  with  the  inlet  to 
the  north-west  of  Ob  na  h-Innse  Moire,  but  this  inlet  had  its  surDeice 
covered  with  weeds  and  boulders. 

(3)  The  Ardlair  basin. — The  outline  of  this  basin  is  also  very 
irregular,  and  the  bottom  more  so  than  in  either  of  the  other  basins. 
The  100-feet  area  has  a  length  of  Sh  miles  and  a  mean  breadth  of  three- 
quarters  of  a  mile.  The  200-feet  area  has  a  length  of  2.}  miles  and  an 
average  breadth  of  one-third  of  a  mile.  The  length  of  the  250-feet 
basin  is  two-thirds  of  a  mile  and  the  average  breadth  a  quarter  of  a 
mile.  The  greatest  depth  in  this  basin  is  285  feet,  occnrring  about  700 
yards  to  the  south-east  of  Badh'  Aird  an  Anail. 

In  this  basin  the  contour-lines  run  very  close  to  the  north-eastern 
shore  in  the  western  and  central  parts  of  the  basin,  bnt  spread  out 
towards  the  eastern  part.  Again,  they  run  very  close  to  the  shore  round 
the  western  coast  of  .Eilean  Euairid  M6r  and  round  Badh'  Aird  an 
Anail.  They  have  a  very  sioous  outline  in  the  eastern  part  of  the 
basin. 

As  stated  above,  the  floor  of  this  basin  is  very  irregular ;  several 
small  hills  rise  above  the  general  level  of  the  bottom,  as  that  to  the 
B^uth  of  Ardlair  and  that  to  the  east  of  Bndh*  Aird  an  Anail.  The 
north-western  extension  of  this  basin,  called  "  Biver  Ewe,"  has  already 
been  noticed. 

There  remain  for  consideration  the  ridges  between  the  basins  and 
the  large  tract  of  shallow  water  to  the  north  of  the  islands.  The 
ridge  which  runs  across  from  Eilean  Buairid  M6r  to  the  mouth  of 
AUt  na  Djire  is  very  marked.  The  lowest  part  of  the  ridge  is  83  feet 
below  the  surface  of  Loch  Maree,  whilst  the  distance  between  the  two 
100-feet  contour-lines  at  this  place  is  120  yards,  and  that  between  the 
two  150-feet  contours  is  550  yards. 
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The  shallow  water  to  the  north  of  the  islands  is  muoh  more  remark- 
able. A  large  part  of  this  area  is  under  50  feet  in  depth,  and  tbt 
deepest  water  that  ocours  anywhere  between  Creag  Tharbh  and  Badhi 
Chailleaoh  is  79  feet,  though  it  is  along  this  northern  channel  that  the 
great  fault  must  run.  Right  in  the  middle  of  the  channel,  nndemeath 
Oreag  Tarbh,  the  water  is  only  41  feet  in  depth ;  the  hills  on  the  north 
shore  rise  steeply  up  to  heights  of  over  2000  feet  in  places,  and  the  ili^ 
up  to  the  1000-feet  contour-line  is  at  an  angle  of  45^ ;  hence  the  diffioraioe 
between  the  sub-aerial  and  the  sub-aqueous  slopes  is  in  this  place  yerj 
marked.  Eudha  CbaiUeaoh  (the  witch's  point)  is  a  narrow  apit  cf 
shingle  stretching  out  to  a  considerable  distance  into  the  loch,  with  de^ 
water  close  to  the  shore.  From  this  point  a  narrow  channel  of  deeper 
water  projects  right  across  the  loch  towards  the  opening  between 
Eilean  Subhainn  and  Oarbh  Eilean. 

The  ridge  between  the  Slattadale  and  Ghruididh  basins  is  merely  a 
continuation  of  the  islands.  The  depths  on  it  are  much  less  than  on 
either  of  the  other  ridges;  there  is,  however,  a  fairly  deep  channel, 
through  which  the  steamer  passes,  ranging  in  depth  from  62  feet  to 
28  feet ;  this  channel  is  narrowest  and  shallowest  between  lale  Mane 
and  Eilean  Eachainn.  To  the  south  of  Isle  Maree  is  a  large  sand-flat, 
which  in  July,  1902,  was  covered  by  less  than  a  foot  of  water,  and  on 
which  were  many  boulders  rising  above  the  surface  of  the  water. 

The  areas  between  the  consecutive  contour-lines,  and  the  percentages 
to  the  total  area  of  the  loch,  are  as  follows  : — 

Feet. 

V  lO     OU  •••  ...  •••  *•• 

O^l  «y   Xvv  ...  .«•  .*•  ••• 

AvU  ^  aou  •■•  *••  .«•  ••• 

aOv  ««  ^uu  •••  •••  •••  ••• 

JmWXM      %%      ^VV  .••  •••  •••  ••• 

ZOv    ff    OV '        •••  •••  •••  ••• 

dl'U   «,  «50l.'       **•  •••  **•  .• 

\JYcT  odU        •••  •••  •••  ••• 

7058  100-0 

It  will  be  observed  that  the  zone  between  200  and  250  feet  is  larger 
than  that  between  150  and  200  feet,  otherwise  the  areas  between  the 
contour-lines  drawn  in  at  equal  intervals  decrease  giaduaUy  with 
increase  of  depth. 

The  Small  Loch  on  Eilean  Subhainn. — Apparently  this  loch  has  not 
been  considered  important  enough  to  receive  a  name,  bot  the  fact  that 
it  had  the  appearance  of  being  of  some  depth,  whereas  the  other  lochs 
on  the  islands  in  Loch  Maree  are  overgrown  with  weeds  or  mo€8,  induced 
the  Lake  Survey  to  sound  it.  The  trouble  taken  was  well  repaid  bv 
the  curious  nature  of  the  bottom  revealed  by  the  soundings.* 


Acres. 

Per  cent. 

2090 

•  •  • 

296 

1283 

•  •  • 

18-2 

1066 

•  •  • 

151 

877 

•  •  • 

12  4 

977 

•  •  • 

139 

412 

•  •  • 

58 

254 

•  •  • 

36 

99 

•  •  • 

1-4 

*  The  method  of  s^'audiug  out  this  loch  is  internal ini::  it  vms  foond  impiwsible  to 
Uttusivrt  a  U>at  to  the  Icoh,  and  Mr.  Garrett  took  soondings  bj  band  while  svimauig. 
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Eilean  Snbhamn  is  292J^  acres  in  area,  its  shore-line  being  yery 
irregular.  The  surface  of  the  ground  is  uneven,  though  nowhere  except 
in  the  south-east  comer  is  it  very  elevated ;  here,  however,  a  small  hill 
rises  to  a  height  of  84  feet  above  the  level  of  Loch  Maree.  The  greater 
part  of  the  island  is  not  more  than  30  to  40  feet  above  Loch  Maree, 
this  rise  for  the  most  part  taking  place  in  the  first  30  yards,  and  in 
some  places  there  are  vertical  cliffs  from  20  to  30  feet  in  height.  In 
these  cliffs  it  is  seen  that  the  island  is  composed  of  Torridon  sandstone ; 
the  rock  does  not  appear  elsewhere  except  around  the  little  loch,  the 
island  being  covered  with  peat  with  a  considerable  number  of  fir-trees 
round  the  shore  and  in  the  south-east  comer. 

The  loch  lies  in  a  small  hollow  in  the  centre  of  the  island,  being 
situated  about  a  quarter  of  a  mile  from  the  south-east  shore,  and  one- 
third  of  a  mile  from  the  west  shore  of  the  island,  and  about  150  yards 
from  the  Lily  Loch.  Its  level  was  determined  on  July  24,  1902,  to 
be  57*4  feet  above  sea-level,  and  27*9  feet  above  the  surface  of  Loch 
Maree. 

The  loch  trends  in  an  east  and  west  direction,  and  its  length  is  a 
little  over  250  yards;  its  maximum  breadth  is  about  100  yards,  and  the 
mean  breadth  about  70  yards.  Its  waters  cover  an  area  of  nearly  5 
acres,  knd  its  drainage  area  is  ten  times  greater,  or  51  acres ;  the  shore 
development  is  1*62  and  the  insulosity  0*02.  The  maximum  depth  is 
64  feet,  and  hence  the  bottom  of  the  loch  is  30  feet  below  the  level  of 
Loch  Maree,  and  6J^  feet  below  sea  level.  The  volume  of  water  con- 
tained in  the  loch  is  estimated  at  6  millions  of  cubic  feet,  and  the  mean 
depth  at  46^  feet. 

The  loch  is  fairly  regular  in  outline,  and  has  three  small  islands  in 
it.  The  deepest  part  is  a  mere  hole  near  the  western  end ;  on  the  ridge 
running  across  from  the  island  near  the  north  shore  to  the  island  with 
the  tree  there  is  only  5  feet  of  water,  but  there  is  a  considerable  depth 
of  mud.  In  the  eastern  part  of  the  loch  depths  of  12  feet  were  met 
with.  Eighty-five  per  cent,  of  the  total  area  of  the  loch  is  less  than  50 
feet  in  depth.  This  loch  is  the  only  one  situated  on  an  island  in 
another  loch,  which  has  been  visited  by  the  Lake  Survey.  It  was 
surveyed  on  July  24,  1902,  by  Messrs.  Parsons  and  Garrett. 

Temperature  Observations, — Many  surface  temperatures  were  taken  in 
Loch  Maree  between  July  16  and  24,  1902,  the  greatest  range  observed 
being  from  53^-3  off  Letterewe  at  11  a.m.  on  the  21st,  to  57°-0  at  Talla- 
dale  at  7  p.m.  on  the  22Dd.  The  surface  temperature  in  the  south-east 
end  of  the  loch  was  almost  always  higher  than  that  in  the  north-west 
end,  owing  to  the  north-west  winds  prevailing  during  the  time  the 
Lake  Survey  was  on  the  loch.  For  instance,  on  July  19  the  temperature 
of  the  surface  north-west  of  Rudh'  Aird  an  Anail  was  53^*9  at  3  p.m., 
and  off  Ardlair  it  was  54°-0  at  4  p.m.,  whilst  at  3.15  p.m.  it  was  55°-3 
to  the  south-east  of  Fhasaigh. 

No.  v.— November,  1904.]  2  o 
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Five  serial  observations  were  taken  on  July  19  and  21,  as  g^TSn  in 
the  following  table : — 
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Below  tbo  surface  the  fall  in  temperature  was  slow  down  to  about 
50  feet,  when  the  fall  beoame  very  rapid  down  to  150  feet|  and  then 
slow  again  to  the  bottom.  Though  these  are  the  charaoteristios  of  the 
three  series  taken  on  the  2l8t,  that  taken  on  the  19th  to  the  sonihof 
Eilean  Hnairid  M6r  in  the  Slattadale  basin  does  not  agree  with  the 
others.  In  this  case  there  was  a  rapid  fall  from  20  to  100  feet,  and 
then  a  slight  rise  in  temperature  to  1 50  feet,  and  then  a  slow  fall  again 
to  200  feet. 

The  series  taken  to  the  north  of  Eilean  Euairid  M6r  on  the  2l8t  is 
interesting  on  acooant  of  the  decided  inversion  at  25  feet.  Though 
these  inversions  of  temperature  have  occasionally  been  observed,  they 
are  by  no  means  oommon.  In  this  case  it  was  noticed  that  the  tempera- 
ture fell  from  53''*9  at  the  surface  to  bS""'!  at  10  feet,  and  to  53'''3  at  15 
feet,  and  then  rose  to  53' 5  at  25  feet,  and  then  fell  again  steadily  below 
this  depth.  The  series  down  to  25  feet  was  repeated  with  the  results 
shown  in  the  second  column  under  this  head,  which  proved  that  the 
inversion,  though  small,  was  real  and  not  due  to  the  instrument. 

Lochan  Fada  (see  Plate  III.). — Lochan  Fada  (t.e  the  long  loch)  is 
the  largest  of  its  name.  It  is  situated  about  3  miles  to  the  north-east 
of  the  upper  end  of  Loch  Maree,  and  runs  parallel  to  it  for  a  distance 
of  4  miles.  The  scenery  around  Lochan  Fada  is  of  the  most  magnificent 
description,  Slioch  and  Beinn  Lair  overlooking  it  on  the  south-west 
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abore,  and  Beinn  Tharsamn  and  A  Mbaigbdeau  od  the  north-eBst  shore. 
The  ridge  between  Lochan  Fada  and  Oorm  Loch  Mdr  is  particularly 
notioeable  ;  the  rise  from  tbe  loch  is  750  feet  in  330  yaids,  and  the  top 
of  tbe  ridge  is  exactly  like  a  knife-edge.  The  crags  on  tbe  south-weat 
shore  are  very  bold  and  wild,  being  composed  of  tbe  Beinn  Lair  sill  of 
hornblende- schist,  and  extend  from  between  Loohaa  Fada  and  Looh 
Garbhaig  to  south  of  Loch  Fionn.  When  standing  above  the  north-weat 
end  of  the  locb,  Ibe  oatlet  to  the  south  is  not  suspected ;  the  locb 
appears  to  drain  away  down  the  continu&tioa  of  tbe  glen  into  Qleii  Na 
Mnic.     Doabtless  at  one  time  this  was  tbe  oatlet  of  the  looh,  for  tbe  col 


here  between  Lochan  Sgeireacb  and  Lceh  tileann  na  Muio  is  only  13  feet 
Rbove  the  level  of  Lochan  Fada.  But  Abbuion  an  Fhasaigb,  having  a 
much  shorter  oonrse  than  Abhuinn  Gleann  na  lluio,  has  been  able  to 
out  back  tnucb  more  rapidly,  and  perhaps  all  tbe  more  so  since  ita 
coarse  lies  along  the  line  of  fault,  which  runs  from  Looh  Mesllan  an 
Fhadair  to  Looh  Maree,  and  has  tapped  Lochan  Fada,  slightly  lowering 
its  level,  thus  beheading  Abhuinn  Gleann  na  Mui(.\ 

The  height  of  the  locb  above  sea-level  wus  not  determined  by  tbe 
Ordnance  Survey,  nor  by  tlie  Lake  Survey,  owing  to  absence  of  bench- 
marks, but,  judging  from  the  spot-levels,  and  the  lOOO-feet  contour-line, 
its  level  must  be  about  lOUo  or  lOOli  feet  above  the  £ca. 

The  length  of  Lochan  Fada  is  >itf  miles,  and  its  maximum  breadth 

2  0  2 
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nearly  two-thirds  of  a  mile ;  the  mean  breadth  is  over  one-third  of  a 
mile.  Its  waters  oover  an  area  of  nearly  1^  square  miles,  and  it  drains 
an  area  6^  times  greater,  or  over  9^  square  miles.  The  maximum 
depth  is  248  feet ;  this  ooours  in  the  centre  of  the  looh  off  the  moath  of 
Allt  Meallan  a'  Chrnidh.  The  mean  depth  is  estimated  at  102  feet,  and 
the  volume  at  4091  millions  of  oubio  feet.  The  breadth  of  the  looh  at 
the  position  of  the  deepest  sounding  is  twelve  times  the  depth.  The 
shore  development  is  2*16,  and  the  insulosity  is  nil;  Lochan  Fada,  like 
so  many  of  the  larger  loohs,  has  not  a  single  island. 

The  bottom  of  Lochan  Fada  is  very  regular,  the  50-feet  and  100-feet 
areas  being  continuous,  and  extending  almost  from  one  end  of  the  lock 
to  the  other.  The  main  150-feet  area  extends  from  west  of  Claona  to 
the  narrower  part  of  the  loch,  and  has  a  length  of  1^  miles ;  there  is  a 
small  150-feet  area  near  the  south-east  end  of  the  loch.  The  200-feet 
area  extends  from  south-west  of  Claoua  to  west  of  Allt  na  Botaig ;  its 
length  is  one  mile,  and  average  width  280  yards. 

The  areas  between  the  oousecutive  contour-lines,  and  the  percentages 
to  the  total  area  of  the  loch,  are  as  follows : — 

Feet.  ikcres.  Per  oent. 

0  to    50 

50  „  100  

100  „  150  

150  „  200  

over  200  

919       1000 

It  is  unusual  to  observe,  on  proceeding  from  the  shore  into  deeper 
water,  an  increasing  area  between  the  contour-lines  drawn  at  regular 
intervals,  as  in  the  case  of  Lochan  Fada,  and  indicates  an  average  steep 
slope  near  shore.  A  glance  at  the  map  shows  that  the  50-fe6t  oontour 
follows  closely  the  outline  of  the  loch,  and  in  places  approaches  veiy 
close  to  the  shore. 

Seiche. — On  July  28,  beginning  at  1  p.m.,  a  well-marked  seiche  was 
observed  in  Lochan  Fada  in  a  sheltered  bay  at  the  south-west  end  of 
the  loch ;  the  wind  was  strong  from  the  west.  The  amplitude  was  half 
an  inch,  and  the  period  about  11*6  minutes ;  but  this  oscillation  was  so 
broken  up  by  two  other  oscillations,  whose  periods  were  about  2j 
minutes  and  1  minute  respectively,  that  the  whole  effect  was  extremely 
complicated,  and  no  calculations  could  be  made  from  the  observations. 

The  loch  was  surveyed  on  July  25  to  28,  1902,  by  Messrs.  E,  M. 
Clark,  B.sc.,  and  James  Murray. 

Temperature  Ohaervations. — The  temperatures  taken  in  Lochan  Fada 
are  extremely  interesting,  because  they  indicate  a  much  lower  tempe- 
rature than  was  observed  in  any  of  the  other  lochs  in  the  district  at  the 
same  time  of  the  years  as  shown  by  the  following  series  taken  at  6.40 
pjn^  on  July  28.  3<m  ^  ith  of  Allt  Meallan  a'  Ghmidh :— 
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This  series  indicates  an  almost  constant  temperature  down  to  50 
feet,  then  a  fall  of  5^*2  between  50  and  75  feet  (a  fall  exceeding  1°*0  per 
5  feet  of  depth),  and  then  a  slight  decrease  of  1^*7  down  to  the  bottom  in 
220  feet.  Compared  with  the  larger  and  deeper  Loch  Maree,  the  water 
in  Loohan  Fada  was  found  to  be  colder  at  all  depths  than  that  in  Loch 
Maree :  thus  the  surface  of  Lochan  Fada  had  a  temperature  about  3^^^ 
lower  than  was  observed  in  the  surface  waters  of  Loch  Maree  a  week 
earlier,  and  at  the  bottom  of  Lochan  Fada,  in  220  feet,  the  temperature 
was  found  to  be  about  1^  lower  than  at  the  bottom  of  Loch  Maree  in 
350  feet.  This  is  probably  due  to  the  fact  that  Lochan  Fada  is  very 
deep,  considering  its  area,  and  therefore  a  large  volume  of  water  has  to 
be  warmed,  while  only  a  comparatively  limited  area  is  exposed  to  the 
heating  agencies. 

Loch  Oarhhaig  (see  Plate  I.)- — Looh  Glarbhaig  lies  between  Loohan 
Fada  and  Loch  Maree,  about  half  a  mile  from  the  former  and  1^  miles 
from  the  latter.  It  drains  into  Loch  Maree  by  the  Amhainn  na  Fuimeis, 
which  leaves  the  loch  at  its  western  end,  and,  flowing  in  a  westerly 
direction,  enters  Loch  Maree  between  Fumess  and  Letterewe.  The 
ground  at  the  eastern  end  is  not  much  elevated  above  the  surface!  of 
the  looh,  the  col  leading  over  to  Loohan  Fada,  but  on  the  south  side 
Sliooh  rises  up  from  the  shore  to  a  height  of  3200  feet,  and  on  the  north 
side  the  high  ground  to  the  east  of  Beinn  Lair  rises  to  over  2500  feet. 
The  most  noticeable  feature  of  the  surrounding  country  is  its  bareness. 
The  height  of  the  looh  above  the  sea  was  not  determined  by  levelling 
when  surveyed  by  Dr.  Johnston  and  Mr.  Hewitt  on  July  25,  1902,  but 
from  the  contour-lines  the  level  is  probably  between  1005  and  1015 
feet. 

Loch  Ghirbhaig  is  over  a  mile  in  length,  with  a  maximum  breadth 
of  nearly  one-third  of  a  mile,  the  mean  breadth  being  one-fifth  of  a 
mile.  Its  waters  cover  an  area  of  about  148  acres,  and  it  drains  an 
area  10^  times  greater,  or  nearly  2\  square  miles.  The  maximum 
depth  of  93  feet  was  observed  about  300  yards  from  the  eastern  shore. 
The  Tolume  of  water  contained  in  the  looh  is  estimated  at  228  millions 
of  onbio  feet,  and  the  mean  depth  at  35^  feet.  The  breadth  of  the 
looh  at  the  position  of  the  deepest  sounding  is  sixteen  times  the  depth. 
The  shore  deyelopment  is  2*15  and  the  insulosity  0014. 

The  25-feet  area  is  continuous,  passing  to  the  north  of  the  large 
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island.  The  50-  and  75-fe6t  areas  lie  in  the  eastern  part  of  the  lodi, 
though  there  is  one  sounding  of  50  feet  in  the  extreme  west.  The 
50-feet  area  has  a  length  of  nearly  half  a  mile,  and  extends  to  within 
40  yards  of  the  eastern  shore,  while  the  75-feet  area  is  a  quarter  of 
a  mile  in  length.  The  areas  between  the  oonsecntiye  oontour-lines, 
and  the  percentages  to  the  total  area  of  the  looh,  are  as  follows  : — 
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The  temperature  of  tlie  sarface  water  in  Loch  Garbhaig  at  4  p.m.  on 
July  25,  1902,  was  54°*0  Fahr.,  or  nearly  4^  warmer  than  that  obaerred 
in  Lochan  Fada,  which  lies  at  the  same  elevation ;  no  serial  tempera- 
tures were  taken. 

Loch  Clair  (see  Plate  IV.). — Lo3h  Clair  is  situated  about  3  miles  to 
the  south-west  of  Kinloohewe,  at  the  head  of  Loch  Maree.  The  ground 
to  the  north  and  west -rises  to  the  heights  of  Beinn  Eighe  and  Sgnrr 
Dnhh,  the  lower  ground  being  covered  by  moraines.  It  was  sorreyed 
on  July  24,  1902,  by  Messrs.  Clark  and  Murray,  and  the  eloTatioii  of 
the  water-surface  above  the  sea  was  determine  1  by  levelling  firom 
bench-mark  as  being  303*1  feet. 

Loch  Clair  is  over  1^  miles  in  length,  with  a  maximum  breadth  of 
about  000  yards,  the  mean  breadth  being  about  300  yards.  Its  waters 
cover  an  area  of  about  1  dO  acres  (a  quarter  of  a  square  mile),  and  it 
drains  directly  an  area  of  6J  square  miles,  but  since  it  receives  the 
outflow  from  Loch  Gouliu  its  total  drainage  area  is  20^  square  miles 
— an  area  83  times  greater  than  that  of  the  loch.  The  maximum 
depth  is  identical  with  that  observed  in  Loch  Oarbhaig,  vis.  93  feet, 
and  oocurs  about  150  yards  from  the  eastern  shore  offCreag  naRianaich. 
Tlie  volume  is  estimated  at  287  millions  of  cubic  feet,  and  the  mean 
depth  at  42  feet.  The  breadth  of  the  loch  at  the  position  of  the  deepest 
sounding  is  sixteen  times  the  depth.  The  shore  development  is  2*01, 
and  the  insulosity  very  small  <0001),  there  being  only  two  small 
islands  in  the  loch. 

The  bottom  of  Loch  Clair  is  fairly  regular,  the  deeper  water  being 
found  in  the  wide  south-eastern  )x>rtion,  where  there  is  a  50-feet  basin 
aK>ut  half  a  mile  in  length,  enclosing  a  7o-feet  basin  one>third  of  a 
mile  in  length.  The  25-feet  area  is  continuous,  passing  to  the  south 
of  the  larger  island,  between  which  and  the  southern  shore  a  depth  of 
46  feet  was  found.  The  areas  between  the  consecntiTe  oontour-lines, 
aad  Um  peioaiitagM  to  the  total  area  of  the  loeh,  an  as  follows: — 
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It  will  be  observed  that  the  zone  between  25  and  50  feet  ia  smaller 
than  the  zone  between  50  and  75  feet,  indicating  that  the  average 
alope  is  steeper  in  the  ehallower  zone. 


Temperalnre  Ohtervaiioni. — A  series  of  temperatures  taken  at  +  p.m. 
on  Jul;  24,  1902,  in  the  deep  water  gave  the  following  results  :  — 


It  will    be  noticed    that  the    temperatare   of   the  water  between 

and  20  feet  was  higher  than  that  at  the  surface,  the  highest  reading 

being  at  5  feet.     Between  20  and  30  feet  a  fall  of  3°-2  is  recorded,  and 
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between  30  and  40  feet  a  fall  of  4°-l,  a  total  fall  of  I'^'S  in  20  feet,  the 
extreme  range  shown  by  the  observations  being  9°'7. 

Loch  Coultn  (see  Plate  IV.).— Loch  Coulin  is  situated  300  yards  to 
the  south-east  of  Looh  Clair,  into  which  it  drains.  Doubtlefls,  in  Teiy 
recent  times,  they  formed  one  loch,  for  the  ground  between  them  is  low 
and  allavial.  To  the  south-west  and  south-east  rise  Beinn  Liath  M6r 
and  Carn  Breac.  Loch  Coulin  is  very  much  overgrown  with  weeds, 
especially  in  the  narrow  north-western  portion.  It  was  surveyed  on 
July  24,  1902,  by  Dr.  Johnston  and  Mr.  Hewitt,  who  found  the  water- 
surface  to  be  304'6  feet  above  sea-level,  or  Ij^  feet  above  the  leivel  of 
Looh  Clair. 

Loch  Coulin  is  1^  miles  in  length,  with  a  maximum  breadth  of  one- 
third  of  a  mile,  the  mean  breadth  being  about  250  yards.  Its  waters 
cover  an  area  of  113  acres,  and  it  drains  an  area  78  times  greater,  or 
14  square  miles.  The  maximum  depth  of  49  feet  ooours  near  the 
centre  of  the  broader  south-eastern  portion  of  the  loch.  The  Tolnme 
of  water  is  estimated  at  90  million  cubic  feet,  and  the  mean  depth  at 
18|:  feet.  The  breadth  of  the  loch  at  the  position  of  the  deepest  sound- 
ing is  31  times  the  depth.  The  shore  development  is  2*45,  and  the 
insulosity  nil. 

Loch  Coulin  is  very  irregular  in  outline,  and  is  cut  up  into  three 
basins,  the  north-western  basin  having  a  maximum  depth  of  82  feet, 
and  the  central  basin  a  maximum  of  22  feet.  The  main  basin  is  con- 
fined to  the  broad  south-eastern  part  of  the  looh,  and  the  contour-lines 
approach  very  close  to  the  eastern  shore,  off  which  the  slope  is  steep. 
There  are  two  isolated  soundings  less  than  25  feet  within  this  area,  and 
deep  water  is  found  at  the  entrance  of  the  river  Coulin.  The  area 
covered  by  less  than  25  feet  of  water  is  over  80  acres,  or  72  per  cent, 
of  the  entire  area  of  the  loch. 

Temperature  Obsfrvations. — A  series  of  temperatures  was  taken  in 
the  deep  part  of  the  loch  at  5  p.m.  on  July  24,  1002,  with  the  following 
results : — 
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The  temperature  was  found  to  be  constant  from  the  surface  to  a 
deptli  of  1 0  feet,  thence  the  temperature  fell  4°  to  the  bottom  in  40  feet. 

Loch  Tollie  (see  Plate  II.).— Loch  Tollie  is  situated  1^  miles  to  the 
west  of  the  lower  end  of  Loch  Maree,  and  drains  into  its  north-western 
arm.    The  ground  immediately  surrounding  the  looh  is  low,  though 
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Meall  Airidh  Mhio  Oriadh  to  the  south-west,  and  Creag  Mh6r  Thollie 
to  the  sonth-east,  rise  to  over  1100  feet.  The  loch  is  ronghly  elliptical 
in  outline,  the  major  axis  having  an  east  and  west  direction.  One  of 
the  ishmds  near  the  northern  shore  was  for  some  time  a  stronghold  of 
the  McLeods. 

Loch  ToUie  was  surveyed  on  July  29,  1902,  by  Dr.  Johnston  and 
Mr.  Hewitt,  who  determined  the  elevation  of  the  lake-surface  as  being 
387*0  feet  above  sea-level ;  when  visited  by  the  Ordnance  Survey  officers 
on  November  13, 1869,  the  level  was  found  to  be  387*7  feet.  The  water 
must  at  one  time  have  stood  at  a  higher  level,  for  at  the  east  end,  where 
the  stream  leaves  the  loch,  there  are  the  remains  of  a  dam  (now  fast 
disappearing),  which  held  up  the  water  for  supplying  a  mill  farther 
down  the  bum. 

Loch  Tollie  is  under  a  mile  in  length,  with  a  maximum  breadth  of 
about  800  yards,  the  mean  breadth  being  about  500  yards.  Its  waters 
cover  an  area  of  about  169  acres  (a  quarter  of  a  square  mile),  and  it 
drains  an  area  eight  times  greater,  or  2  square  miles.  The  maximum 
depth  of  86  feet  was  observed  in  the  centre  of  the  loch  off  the  mouth 
of  the  Allt  Loch  Laraig.  The  volume  of  water  is  estimated  at  244 
millions  of  cubic  feet,  and  the  mean  depth  at  33  feet.  The  breadth  of 
the  loch  at  the  position  of  the  deepest  sounding  is  27  times  the  depth. 
The  shore  development  is  small  (I'll),  and  the  insulosity  0*002.  The 
deeper  water  occurs  in  the  western  part  of  the  loch,  though  the  25-feet 
area  sends  a  narrow  tongue  into  the  eastern  part.  The  75-feet  area 
in  the  centre  of  the  loch  is  small,  with  a  narrow  tongue  extending 
towards  the  northern  shore.  The  areas  between  the  consecutive  contour- 
lines,  and  the  percentages  to  the  total  area  of  the  loch,  are  as  follows  : — 
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Temperature  Observatume. — The  following  series  of  temperatures  was 
taken  in  the  centre  of  the  loch  at  6  p.m.  on  July  29, 1902 : — 
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This  series  shows  that  the  temperature  was  practically  constant 
down  to  50  feet,  the  fall  being  less  than  ^°,  thence  a  fall  of  08  between 
50  and  60  feet,  and  then  a  rapid  fall  of  3'''4  between  60  and  70  feet. 
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Loch  Kormary  (see  Plate  II.). — Looh  Eernsary  is  ntnated  to  the  nortli- 
east  of  Inveran,  at  the  foot  of  Looh  Maree,  into  whioh  it  draiiui  thiongk 
the  little  looh  Poll  Uidhe  a'  Ohr6*  and  the  Inveran  river.  There  wm 
no  boat  passage  into  Poll  Uidhe  a'  Chr6',  and  it  was  found  imposafak 
to  oarrj  the  boat  across.  The  ground  around  Looh  Kemsaiy  is  low, 
except  to  the  north,  ^here  Meall  an  Leathaid  Dharaioh  rises  to  over 
400  feet.  The  island  near  the  south-western  shore  in  the  main  porticm 
of  the  loch  is  an  artificial  crannog,  but  nothing  is  known  of  its  histoiy. 
Loch  Eemsary  was  surveyed  on  July  25  and  26,  1902,  by  Messn. 
Parsons  and  (Barrett,  who  determined  the  elevation  of  the  water-6iir£M)e 
above  the  sea,  by  levelling  from  Loch  Maree,  as  being  68  feet.  The 
keeper  stated  that  the  water  would  rise  2|  feet  above,  and  fall  1  foot  below 
this  level,  but  a  drift  mark  was  observed  8*4  feet  above  the  surface  of 
the  water. 

Loch  Eemsary  is  about  1^  miles  in  length,  with  a  maximum  breadth 
of  nearly  half  a  mile,  the  mean  breadth  being  about  350  yards.  Its 
waters  cover  an  area  of  about  200  acres,  and  it  drains  directly  an  aies 
of  nearly  7|  square  miles,  but  since  it  receives  the  outflow  from  Looh 
Ghiuragarstidh  its  total  drainage  area  is  over  8^  square  miles, — an  area 
27^  times  greater  than  that  of  the  looh.  The  maximum  depth  of  93 
feet  was  observed  about  250  yards  from  the  north-western  extremity  of 
the  looh.  The  volume  of  water  is  estimated  at  333  million  cubic  feet, 
and  the  mean  depth  at  38  feet.  The  breadth  of  the  loch  at  the  position 
of  the  deepest  sounding  is  ten  times  the  depth.  The  shore  development 
is  2*51,  and  the  insulosity  0  008. 

The  floor  of  Loch  Kernsary  is  rather  irregular,  there  being  two  25- 
feet  areas  and  four  50'feet  areas.  The  main  25-feet  area  extends  through- 
out the  greater  part  of  the  loch,  while  the  smaller  one  lies  in  the  south- 
western part  of  the  looh.  Three  of  the  50-feet  areas  are  enclosed  by 
the  main  25-feet  area:  the  north-western  one  containing  the  deepest 
water  in  the  looh,  the  central  one  having  a  maximum  depth  of  66  feet, 
and  the  south-eastern  one  a  maximum  depth  of  69  feet,  therefore  falling 
just  below  sea-level ;  the  fourth  50- feet  area,  based  on  soundings  of  51 
and  53  feet,  lies  in  the  centre  of  the  south-western  part  of  the  loch. 
The  75-feet  area  is  situated  in  the  north-western  part  of  the  looh,  and 
sinks  below  sea-level,  the  deepest  spot  being  25  feet  below  the  level  of 
the  sea. 

The  areas  between  the  consecutive  contour-lines,  and  the  percentages 
to  the  total  area  of  the  loch,  are  as  follows  : — 
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Thus  70  per  oent.  of  the  lake-floor  is  oovered  by  less  than  50  feet  of 
water. 

Temperature  Obeervaiions, — A  series  of  temperatures  was  taken  in  the 
deep  part  of  the  looh  at  2.30  p.m.,  on  July  25, 1902,  with  the  following 
resnlts : — 
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This  series  shows  an  almost  constant  temperature  down  to  25  feet, 
then  a  rapid  fall  of  3^*8  between  25  and  50  feet,  and  a  farther  fall  of 
2*''8  between  50  and  80  feet. 


Loch  GhiuragarsHdh  (see  Plate  II.). — Loch  Ghinragarstidh  lies 
abont  half  a  mile  to  the  north  of  Looh  Eemsary,  into  whioh  it  drains 
by  the  Allt  Loch  Ohiuragarstidh.  The  islands  are  covered  by  a  few 
feet  of  peat  and  soil,  and  have  many  fir-trees  growing  on  them.  The 
looh  was  surveyed  on  July  28,  1902,  by  Messrs.  Parsons,  Hewitt, 
and  Garrett,  who  determined  the  elevation  of  the  lake-snrfaoe,  by 
levelling  from  Loch  Eemsary,  as  being  116*7  feet  above  mean  sea- 
level. 

Loch  Ghinragarstidh  is  abont  1200  yards  in  length,  with  a  maximum 
breadth  of  about  370  yards,  the  mean  breadth  being  about  230  yards. 
Its  waters  cover  an  area  of  58  acres,  and  it  drains  an  area  nearly  ten 
times  greater,  or  about  560  acres.  The  volume  of  water  is  estimated 
at  23  million  cubic  feet,  and  the  mean  depth  at  9  feet.  The  breadth  of 
the  loch  at  the  position  of  the  deepest  sounding  is  27  times  the  depth. 
The  shore  development  is  1*63  and  the  insulosity  0*028.  The  bottom  is 
very  irregular  in  the  southern  half  of  the  loch,  large  boulders  and  reefs 
rising  above  the  surface  of  the  water  in  many  places.  In  the  northern 
half  the  lake-floor  is  more  regular,  and  it  is  only  in  this  part  that  the 
depth  exceeds  10  feet,  the  maximum  depth  of  37  feet  having  been 
observed  in  the  centre  of  the  loch  near  the  northern  end.  The  area  of 
the  lake-floor  oovered  by  less  than  25  feet  of  water  is  about  56  acres  or 
96  per  oent.  of  the  total  area. 

Temperature  Observations, — Temperatures  taken  at  5  p.m.  on  July 
28,  1902,  in  the  deep  part  of  the  loch  gave  the  following  results  : — 
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Loeh  a'  Bhaid-Luackraich  (see  Plate  Y.). — Looh  a'  Bhaid-Luachraich 
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(or  Goose  Loch)  lies  about  a  mile  to  the  east  of  Loch  E^v'e,  into  which 
it  drains  at  Anltbea  by  the  AUt  Bheitha  It  is  snrronnded  by  low 
rounded  hills,  steep  only  towards  the  sonth-east,  covered  with  peat  or 
morainio  material.  It  is  extremely  irregular  in  outline,  and  in  hd 
may  almost  be  looked  upon  as  two  lochs  with  a  connecting  arm.  The 
south-western  part  is  shallow,  the  maximum  depth  observed  in  it 
being  43  feet,  while  the  north-eastern  part  is  much  deeper,  having  a 
maximum  depth  of  143  feet;  the  maximum  depth  observed  in  the 
connecting  arm  was  15  feet.  The  lower  part  where  the  stream  leaves 
the  loch  is  thickly  overgrown  with  reeds  and  rushen,  and  weeds  sie 
abundant  in  the  two  bays  at  the  head  of  the  loch.  It  was  surveyed 
on  July  29  and  30,  1902,  by  Messrs.  Parsons  and  Garrett,  and  the 
elevation  was  determined  by  levelling  from  bench-mark,  as  being  309*6 
feet  above  the  sea;  when  levelled  by  the  officers  of  the  Ordnance 
Survey  on  August  3,  1870,  the  elevation  was  found  to  be  310*5  feet 
above  sea-level. 

From  the  table  at  the  end  of  this  paper  it  will  be  seen  that  Looh 
a'  Bhaid-Luaohraich  is  over  1^  miles  in  length,  and  over  a  mile  in 
maximum  breadth,  with  a  mean  breadth  of  one-third  of  a  mile.  It 
covers  an  area  of  half  a  square  mile,  and  it  drains  directly  an  area 
of  3-^  square  miles,  but  since  it  receives  the  outflow  from  Loch  Mhic' 
nie  Kiabhaioh  its  total  drainage  area  is  nearly  4  square  miles, — an  area 
eight  times  greater  than  that  of  the  loch.  The  volume  of  water  is 
estimated  at  486  million  cubic  feet,  and  the  mean  depth  at  34  feet.  The 
bottom  in  the  south-western  part  of  the  loch  is  rather  irregular,  while 
the  north-eastern  part  forms  a  simple  deep  basin,  the  maximum  depth 
of  143  feet  having  been  observed  near  the  centre  at  the  widest  part  of 
this  portion.  Section  A-B  is  taken  across  this  wide  portion  at  the 
position  of  the  deepest  sounding.  The  areas  between  the  consecutive 
contour-lines,  and  the  percentages  to  the  total  area,  are  as  follows  : — 
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These  figures  indicate  that  the  average  slope  is  gentle  in  the 
shallower  water,  and  much  steeper  in  depths  exceeding  50  feet,  but 
it  will  be  observed  from  the  map  that  the  contour-lines  approach 
very  close  to  the  shores  in  certain  places,  indicating  a  steep  slope  in 
these  positions. 

Temperature  Ohser rations, — The  surface  temperature  at  11.45  a.m.  on 
July  29,  1902,  was  56°1,  and  at  4  p.m.  on  July  30,  when  the  following 
series  was  taken,  it  was  more  than  half  a  degree  lower : — 
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This  series  shows  a  oonstant  temperatare  from  the  surface  down  to 
30  feet,  then  a  slight  fall  of  I'^'S  between  30  and  50  feet,  followed  by  a 
rapid  fall  of  5^*2  between  50  and  85  feet,  thence  to  the  bottom  a  slight 
faU  of  1^*2,  the  total  range  of  temperature  from  surface  to  bottom 
being  8^-2. 

Loch  Mhic  llle  Biabhaich  (see  Plate  V.). — Loch  Mhio'  Ille  Eiabhaich 
is  a  small  irregular  shallow  loch  lying  to  the  south-east  of  Loch  a' 
Bhaid-Luachraich,  iuto  which  it  flows  by  the  AUt  na  Griche,  surrounded 
by  low  rounded  hills ;  on  one  of  the  islands  is  a  fortress,  but  nothing 
aeems  to  be  known  of  its  history.  It  was  surveyed  on  July  31,  1902,  by 
Mr.  Parsons,  but  its  elevation  above  the  sea  could  not  be  determined  ; 
from  the  contour-lines  on  the  Ordnance  Survey  maps  it  is  apparently 
rather  less  than  600  feet  above  the  sea.  It  is  half  a  mile  in  length  from 
north  to  south,  and  rather  less  in  maximum  breadth  from  south-east  to 
north-west.  It  covers  an  area  of  about  36  acres,  and  drains  an  area  of 
nearly  three-quarters  of  a  square  mile.  Two  soundings  of  12  feet  were 
taken  near  the  north  end  at  the  outflow,  and  a  sounding  of  10  feet  off 
the  eastern  shore  of  the  larger  island  ;  with  these  exceptions  tbe  lake- 
floor  is  covered  by  less  than  10  feet  of  water.  The  volume  is  estimated 
at  8  million  cubic  feet,  and  the  mean  depth  at  5^  feet. 

The  temperature  of  the  surface  water  at  12.30  p.m.  on  July  31, 1902, 
was  57^*0  Fahr.,  identical  with  the  air  temperature  at  the  same  time. 

Loch  nan  Dailthean  (or  na  Daline),  lying  to  the  south-west  of 
Loch  Mhic'  Ille  Biabhaich,  and  flowing  into  Loch  Thuimaig  (an  inlet 
of  Loch  Ewe),  was  visited  by  the  Lake  Survey,  but  not  sounded.  It  is 
said  to  be  so  shallow  that  cows  may  walk  over  the  whole  of  it,  except 
a  small  hole  near  Thuimaig  House,  in  which  the  depth  is  4  feet. 

Loch  an  t-Slagatn  (see  Plate  Y.). — Loch  an  t-Slagain  lies  to  the  east 
of  Slaggan  bay,  at  the  entrance  to  Loch  Ewe,  into  which  it  flows  by 
the  Allt  an  t-Slagain.  It  is  surrounded  by  low  hills,  and  receives  the 
outflow  from  several  small  lochs  lying  to  the  east  and  south.  It 
was  surveyed  on  August  11,  1902,  by  Messrs.  Parsons  and  Oarrett, 
who  determined  the  elevatiou  above  the  sea  by  levelling  to  be  1035 
feet ;  when  visited  by  the  officers  of  the  Ordnance  Survey  on  May  5, 
1875|  its  elevation  was  102*6  feet  above  sea-level.  The  height  of  the 
highest  drift  mark  observed  was  2*3  feet  above  the  surface  of  the  water 
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on  August  11,  1902,  so  that  the  range  of  level  is  probably  between 
3  and  4  feet.  The  loch  trends  in  a  north-west  and  sonth-east  direotioD, 
and  is  two-thirds  of  a  mile  in  length  by  one-third  of  a  mile  in 
maximum  breadth.  Its  waters  oover  an  area  of  about  77  aores,  and 
it  drains  an  area  17  times  greater,  or  over  2  square  milee.  The 
maximum  depth  of  55  feet  was  observed  comparatively  very  near 
the  south-eastern  shore.  The  volume  of  water  is  estimated  at 
55  million  cubic  feet,  and  the  mean  depth  at  16^  feet. 

Loch  an  t-Slagain  is  of  simple  conformation,  the  10-feet  area  being 
continuous  from  end  to  end,  but  the  deeper  water  is  oat  into  two 
portions  by  the  shallower  water  around  the  central  islands.  To  the 
north-west  of  the  islands  two  soundings  of  25  feet  were  recorded, 
while  the  deepest  part  of  the  loch  lies  to  the  south-east  of  the  islands. 
The  areas  between  the  consecutive  contour-lines,  and  the  percentages 
to  the  total  area,  are  as  follows  :— 

Feet. 
0  to  10  

M  \'       y^       Mm*'  •••  •••  ••• 

*>*»  "ifl 

*«%/       ••       f/V  •«•  •••  ••■ 

over  50 

77  1000 

Thus  86  per  cent,  of  the  lake-floor  is  covered  by  less  than  25  feet  of 
water,  and  the  major  portion  is  covered  by  water  between  10  and  25 
feet  in  depth. 

Loch  Sguod  (see  Plate  V.). — Loch  Sguod  lies  less  than  half  a  mile 
from  the  western  shore  of  Loch  Ewe  (opposite  the  Isle  of  Ewe),  into 
which  it  flows  by  the  Uidh  Chro.  It  drains  the  higher  ground  to  the 
west  and  south-west  by  several  streams  flowing  through  the  low  peat 
bogs  which  surround  the  loch  on  all  sides.  It  was  surveyed  on 
August  15,  1902,  by  Messrs.  Parsons  and  Garrett,  but  its  elevation 
above  the  sea  could  not  be  determined ;  the  water  may  rise  2  feet  above 
its  level  on  the  date  mentioned.  Loch  Sguod  is  nearly  three-quarters 
of  a  mile  in  length,  with  a  maximum  breadth  of  nearly  half  a  mile,  the 
mean  breadth  being  a  quarter  of  a  mile.  Its  waters  cover  an  area  of 
about  107  acres,  and  it  drains  an  area  20  times  greater,  or  4^  square 
miles.  The  maximum  depth  of  14  feet  was  recorded  towards  the  eastern 
shore.  The  volume  of  water  is  estimated  at  32  million  cubic  feet,  and 
the  mean  depth  at  7  feet,  or  half  the  maximum  depth.  The  loch  is  quite 
simple  in  conformation,  but  the  deeper  water  is  confined  to  the  central 
and  north-eastern  parts  of  the  locli,  approaching  very  close  to  the 
eastern  shore,  off  which  the  slope  is  steep.  The  area  of  the  lake-floor 
covered  by  less  than  10  feet  of  water  is  about  78  acres,  or  73  per  oent 
of  the  total  area.  The  temperature  of  the  surface  water  at  9  a.m.  on 
August  15,  1902,  was  57°'2  Fahr. 
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Loch  an  Draine  (see  Plate  V.). — Looh  an  Draino  (or  an  Dming)  lies 
to  the  north-west  of  Loch  Sguod,  and  flows  through  Loch  nan  Enn 
(which  was  not  sounded)  and  the  Abhninn  Leumnach  into  The  Minoh, 
about  2^  miles  to  the  west  of  the  entrance  to  Looh  Ewe.     The  ground 
around  the  loch  is  mostly  oovered  with  peat,  and  to  the  east  are  low 
'but  steep  knolls  200  to  300  feet  in  height,  dotted  over  with  small  and 
1)eautiful  lochs,  while  to  the  west  and  south  there  is  a  fairly  steep 
ascent  to  Maol  Breao,  An  Ouaidh,  and  Bac  an  Lethohoin  (over  900 
feet),   the  sides  of    which    are  well-wooded.      It  was  surveyed  on 
August  16,  1902,  by  Messrs.  Parsons  and  Garrett,  but  the  elevation 
above  the  sea  could  not  be  determined ;  the  water  may  rise  2  to  3  feet 
above  its  level  on  this  date.    Loch  an  Draine  trends  north-north-west 
and  south-south-east,  and  is  nearly  three-quarters  of  a  mile  in  length, 
i^th  a  maximum  breadth  of  over  one-third  of  a  mile,  the  mean  breadth 
being  nearly  a  quarter  of  a  mile.     Its  waters  cover  an  area  of  about  96 
acres,  and  it  drains  an  area  22  times  greater,  or  nearly  3^  square  miles. 
The  maximum  depth  of  55  feet  is  approximately  centrally  placed,  but 
nearer  the  western  than  the  eastern  shore.      The  volume  of  water  is 
estimated  at  108  million  cubic  feet,  and  the  mean  depth  at  26  feet,  or 
nearly  half  the  maximum  depth.     The  loch  forms  a  simple  basin,  and, 
considering  its  area,  is  comparatively  deep,  the  25-feet  area  being  over 
half  a  mile,  and  the  50-feet  area  one-fifth  of  a  mile,  in  length.     The 
areas  between  the  consecutive  contour-lines,  and  the  percentages  to  the 
total  area,  are  as  follows  : — 

Feet. 
V  to  ^O  •••  •••  ••• 

^O      ff     ^vf  •••  •••  ••• 

ovor  ou        •••        •••        ••• 

96  1000 

Temperatures  taken  at  3  p.m.  on  August  16,  1902,  gave  59°'0  at  the 
surface,  and  58°*0  at  a  depth  of  40  feet. 

The  deposits  from  certain  parts  of  Loch  an  Draine,  as  well  as  of 
Loch  Sguod,  were  of  a  strikingly  pink  colour,  and  a  sample  from  a 
depth  of  20  feet  in  Loch  an  Draine  was  found  to  be  coherent  when  dry, 
and  when  wet  plastic  and  creamy,  not  unlike  cocoa  and  milk  of  a  pink 
brown  colour.  The  material  is  made  up  of  probably  90  per  cent,  of 
clayey  matter  with  minute  mineral  particles  less  than  0  05  mm.  in 
diameter,  the  remaining  10  per  cent,  consisting  of  mineral  particles 
with  a  mean  diameter  of  0'15  mm.  Quartz  is  the  principal  mineral 
species,  but  small  grains  of  pink  miorooline-felspar  are  very  abundant, 
and  it  is  apparently  to  this  mineral  that  the  pink  colour  of  the  deposit 
is  due;  the  microcline  shows  cross-hatching,  and  is  much  kaolinized. 
The  washed  mineral  grains  have  a  decided  pink  tinge,  which  is,  how- 
ever, much  more  pronounced  in  the  fine  washings.  Besides  quartz  and 
felspar,  white  and  brown  mica,  hornblende,  garnet,  and  magnetite  were 
observed.     There  is  little  or  no  vegetable  matter. 
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The  partioulars  regarding  the  loohs  dealt  with  in  this  paper  are 
oolleoted  together  in  the  table  on  p.  568  for  conyenience  of  reference 
and  comparison. 

From  this  table  it  will  be  seen  that  in  the  fourteen  lochs  under  con- 
fdderation,  which  cover  an  area  of  nearly  15  square  miles,  nearly  2500 
soundings  were  taken,  or  an  average  of  167  soundings  per  square  mile 
of  surface.  The  aggregate  volume  of  water  contained  in  the  lochs  is 
estimated  at  44,500  millions  of  cubic  feet,  and  the  area  draining  into 
them  is  185^  square  miles,  or  12^  times  the  area  of  the  lochs. 


NOTES.  ON  THE  GEOLOGY  OF  THE  LOCH  MAEEE  DISTRICT.* 

(With  Geological  Map.) 

By  B.  N.  Peaota,  LLJ>.,  F.R.S.,  and  J.  Home,  LL.D.,  F.B.S. 

The  Loch  Maree  district  presents  features  of  special  geological  importance  relating 
to  the  subdivisions  of  the  Archaoan  rocks,  to  the  topography  of  the  old  pre- 
Torridonian  land  surface,  and  to  the  series  of  terrestrial  movements  which  affected 
the  north-west  Highlands  in  post-Gamhrian  time.  Throughout  the  mountainous 
region,  stretching  north  to  Dundonncll  forest  and  south  to  Achnashellach  and 
Glen  Shieldaig,  excellent  sections  are  to  be  found  showing  the  geological  structure 
of  that  region. 

The  ArchsBan  rocks  (*3  on  map),  lying  to  the  west  of  the  great  post-Cambrian 
displacements,  occur  mainly  in  the  north-west  of  the  area,  where  they  form  a  broad 
tract  of  mountainous  ground  between  Loch  na  Sheallag  and  Loch  Maree,  and  west- 
wards by  Torrisdale  to  Ghiirloch.  There  is  also  an  Important  development  of  them 
on  both  sides  of  Loch  Torridon  above  Loch  Shieldaig,  and  they  likewise  appear  as 
inliers,  surrounded  by  Torridon  Sandstone,  as  for  instance  on  the  southern  slope  of 
Beinn  Dearg  north  of  Liathach.  Within  the  territory  affected  by  the  post-Cambrian 
movements  there  are  masses  of  displaced  gneiss,  of  which  the  most  important  lies 
immediately  to  the  north  of  Kinlochewe ;  others  appear  further  north  on  Mullach 
Coire  Mhic  Fhearchair,  and  far  to  the  south  on  Glas  Bheinn,  on  Torr  na  h-Iolaire 
and  at  Coulags  in  Glen  Carron.  Over  much  of  the  region  they  form  lofty 
ground  and  give  rise  to  prominent  peaks,  as,  for  example,  Ben  Lair  (2817  feet),  Beinn 
a'  Chaisgein  Mor  (2802  feet),  and  Ben  Airidh  Charr  (2593  feet),  all  north  of  Loch 
Haree. 

Throughout  this  area  there  is  a  remarkable  development  of  those  types  ot 
Arcbsean  rocks  that  have  affinities  with  plutonic  igneous  products,  consisting 
mainly  of  massive  and  foliated,  pyroxenic,  homblendic,  and  micaceous  gneisses. 
Along  the  northern  margin  of  this  district,  between  Loch  na  Sheallag  and  Grainard 
Bay»  the  original  characters  of  the  rocks  that  enter  into  the  fundamental  complex 
are  well  displayed.  The  various  stages  in  the  separation  of  the  ferro-magnesian 
from  the  quartzo-felspathic  constituents,  and  the  gradual  development  of  mineral 
banding  in  the  massive  gneisses,  are  there  clearly  shown.  In  that  area,  also,  the 
intrurive  character  of  the  basic  dykes  traversing  the  gneiss  in  a  west-north-west 
direction  is  proved  beyond  all  doubt.  Passing  southwards  to  the  tract  lying  south 
of  Poolewe,  both  the  gneisses  and  the  intrusive  dykes  have  been  thrown  into  an 
anticlinal  fold,  which  is  represented  on  the  geological  survey  map  (Sheet  91).   Here 
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we  find  that,  under  the  iafiueace  uf  mechaaical  sCreues,  there  h&s  been  differectitf 
moveiiieDt  of  the  rock  cousiitueDta,  and  liaear  foliaLion  has  been  developed  in 
buic  d;keH — the  foliation  being  parallel  with  the  pitch  of  the  folds.  Further  at 
in  the  Torrldon  diatriot  biotite  gneiases  prevail,  which  are  traversed  by  bandaflf 
hornblende  schist  representing  the  original  basic  dykes. 

Of  special  interest  is  the  development  of  erjatalline  schists,  that  b*ve  ftffinidt 
with  rocks  of  fiedimentary  origin,  north  of  Loch  Maree  and  near  Qkirloch.  Th 
prominent  membeia  of  thia  series  are  quartz- tcbisls,  mica-achiste,  graphitic  ecbi4% 
limealonefl,  and  dolomites,  with  Iremolile,  gdrnel,  and  epidote,  which  are  tbcv 
associated  with  a  tDUSsive  iutrueive  sheet  of  born  blende-schist.  Lithulogicallf 
gome  of  these  crystalline  xcljists  closely  resemble  the  altered  sedimenta  li 
Eastern  HighlandK.  The  quartz -schists,  mica-scblsts,  and  llmestooee,  are 
exposed  in  various  folds  between  Letteruwe  aud  Glen  Tulacba,  west  of  L< 
Fads,  pierced  by  the  great  sill  of  humblende-achiat  forming  Beion  Lair  and  Beioa 
Airidh  Charr  (B''  on  map).  The  original  relations  of  these  altered  sedimente  t 
gneisses  that  have  affinities  with  plulonic  igneous  rocks  have  been  oUcured  bysub- 
lequeot  earth  Btiesaes.  But  along  their  outtr  margin  they  are  bounded  by  gnetM  ' 
apparently  uuderlyiog  them,  and  they  are  visibly  overlain  by  gneiss  with  1 
dykes,  the  whole  series  beinj;  afTocted  by  a  common  system  of  folds. 

One  of  the  most  remarkable  geological  features  of  the  Loch  Maree  district  is  tin 
evidence  relating  to  the  topography  of  the  primeval  land-surface  on  which  i 
Torridonian  sediments  were  laid  down.  Between  the  head  of  Loch  ISIaree  ai 
Strath  ua  Sheallag,  where  tbe  overlying  rid  aandstooe  has  been  partly  removed  by' 
denudation,  it  is  possible  to  trace  tbe  direction  of  tbe  old  valleys  aud  the  orient 
of  tbe  ancient  peaks.  On  the  eastern  Blo{:e  of  Ben  Sliocb,  near  Qlen  Fbasoigh, 
the  observer  may  ctimb  one  of  these  hilla,  which  rises  to  a  height  of  about  :;000 
feet  in  the  midst  of  the  Torridon  Siindstone,  and  traoe  the  alternation  of  br 
and  saudetone  tjlling  tbe  ancient  valley.  Similar  evidence  is  obtained  funbtr 
north  in  the  mountainoas  region  near  tbe  head  of  Glen  ca  Huic.  Where  tbeM 
deeply-eroded  valleys  sre  preserved,  breccias  of  local  origin  frequently  appear  at 
the  base  of  the  Torridon  Sandstone.  In  the  Lceb  Maree  district  this  formation  h 
heeu  subdivided  into  thiee  groups :  a  lower,  consisttng  of  epidotic  grits,  dark  and 
grey  shales,  with  calcareous  bacds  and  red  sandstones ;  a  tniddir,  compoeed  of  » 
great  thickness  of  false-bedded  grits  and  sandstones  with  scattered  pebbles  ;  an  upper, 
comprising  chocolate-coloured  EBEdstones,  micaceous  Bags,  with  darb  afaales  and 
calcareous  bands.  The  members  of  the  lower  group  are  well  displayed  in 
district  near  Talladale  and  Slatladsle, on  tbe  south-wtst  shore  of  Loch  Maree;  those 
of  the  middle  group  are  typloilly  developed  in  the  mountains  round  Loch  Torridon, 
from  which  district  this  eysteoi  lakes  its  name,  while  the  upper  group  appears  ii 
the  islands  north  of  Gruinard.  Thronghout  this  region  this  formation  (t  on  map) 
reaches  a  vast  thickness,  for  on  the  stiorea  oT  Loch  Torridon  it  rises  on  Liathach 
from  the  sea-level  lu  a  height  of  over  3000  fee^  In  tbe  mouutains  between  Slioch 
and  An  Teallacb  these  sandstouea  have  a  gentle  dip  towards  tbe  south-east;  in 
Torridon  distiiet  they  are  nearly  horizontal,  while  further  south  tbey  form  • 
low  arch. 

As  indicated  in  our  pievioua  ootes  on  tbe  geology  of  tbe  Astyot  diatriot,  ths 
Torridon  Sandstone  is  separated  from  the  overlying  quartzltes  by  an  nnconforma- 
biiity,  which  in  some  parts  of  the  Loch  Maree  area  is  not  so  promitient  ai 
Assent,  On  Ad  Teallacb  in  the  Dundonnell  Forest  aod  southwards  lowardt 
Mullach  Coire  Mhic  Fhearchair,  the  Cambrian  quartzites  are  inclined  at  a  higher 
nngle  to  the  south-east  than  tbe  Torildoii  Saodstoce.  In  the  area  lying  to  the 
vrht  of  the  post -Cambrian  di-fliicements  we  find   at   various  locatittea  the  normil 
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Cambrian  sequeooe  in  ascending  order — 1,  the  basal  quartzites  (a^  on  map) ;  2,  the 
pipe-rock  (a');  3,  the  Facoid  beds  (a^).  This  sequence  is  displayed  in  the 
Dandonnell  Forest,  on  the  western  slope  of  Ben  a'  Vuinie  near  Kinlochewe,  on 
the  west  deoliTity  of  Meal  a'  Ghuibhais  south  of  Loch  Maree,  and  on  Beinn  Eighe. 
Within  these  limits  the  Fucoid  beds  hare  yielded  at  several  localities  well*pre- 
■erred  trilobites  and  other  organic  remains  of  Lower  Cambrian  age.  The  Cambrian 
limestone  rarely  appears  in  the  undisturbed  area:  in  the  displaced  masses  west  of 
Glas  Bheinn  towards  the  head  of  Loch  Eishorn  it  is  largely  represented. 

The  evidence  bearing  on  the  post-Cambrian  morements  obtained  in  the  Loch 
Maree  district  is  of  special  interest.  On  referring  to  the  map,  it  will  be  seen  that 
the  belt  affected  by  these  morements  runs  southwards  from  Dundonnell  by 
Kinlochewe,  Bmnn  Eighe,  and  theCoulin  Forest  to  G-ien  Carron  and  Loch  Kishom. 
Throughout  this  area  the  geological  structure  is  extremely  complicated,  but 
certain  sections  may  be  referred  to  as  illustrating  the  continual  variation  in  the 
relations  of  the  rocks.  The  simplest  type  is  met  with  in  the  Dandonnell  Forest, 
where  on  the  west  slope  of  Creag  Bainich  there  are  two  powerful  thrusts  running 
parallel  with  each  other  for  same  distance  ia  a  north-north-east  and  south-south- 
weet  direction.  West  of  these  lines  of  displacement  the  Cambrian  sequence  is 
undisturbed  from  the  basal  quartzites  to  the  Fucoid  beds.  On  the  horizon  of  the 
latter  the  first  powerful  thrust  is  met  with,  which  brings  forward  a  slice  of 
Torridon  Sandstone  with  a  core  of  Archasan  gneisf .  Not  tar  to  the  east  the  second 
thrust  supervenes,  which  ushers  in  the  crystalline  schists  overlying  the  Moine 
thrust-plsme.  A  repetition  of  this  structure  in  a  more  complicated  form  is  found 
in  the  tract  between  Glen  Fhasaigh  and  the  heights  of  Kinlochewe,  where  the 
mass  of  displaced  gneiss  with  its  intrusive  dykes  is  admirably  displayed  between 
the  Moine  thrust  to  the  east  and  the  outcrop  of  the  Eishorn  and  Einlochewe 
thrust-plane  west  of  Ben  a'  Vuinie. 

In  the  region  stretching  south  from  the  head  of  Loch  Maree  by  Beinn  Eighe 
asd  the  Coulin  and  Achnasbellach  Forests  to  Loch  Eishorn  the  structure  is  more 
complicated.  For  to  the  ^est  of  the  two  great  lines  of  displacement  just  referred 
to,  which  have  been  traced  south  to  Loch  Eishorn  and  Glen  Carron,  the  Torridon 
Sandstone  and  Cambrian  strata  have  been  repeated  by  a  series  of  inverted  folds 
and  minor  thrusts.  .  Hence  ^e  find  strips  of  Cambrian  quartzite  alternating  with 
Torridon  Sandstone,  the  ttiata  having  a  general  dip  towards  the  south-east  as  if 
they  formed  part  of  a  normal  ascending  sequence.  The  clear  sections,  however, 
oo  Beinn  Eighe,  on  Sgurr  Dubb,  Beinn  Liath  Mhor,  Sgurr  Buadb,  and  other 
peaks,  show  the  overfolding  and  reversed  faults  which  are  the  prominent  features 
of  the  structure  of  that  region.  Still  further  south,  towards  the  head  of  Loch 
Kiahom,  and  west  of  the  slice  of  Archsoan  gneiss  overlying  the  Eishorn  thrust- 
^ane,  there  is  a  constant  repetition  of  the  Fucoid  beds  and  Cambrisn  limestone 
by  inverted  folds  and  reversed  faults. 

In  the  Loch  Maree  district,  as  in  Assynt,  there  is  evidence  of  the  development 
cf  new  structures  resulting  from  the  post-Cambrian  movements.  The  deformation 
of  the  Torridon  Sandstone,  west  of  the  Moine  thrust,  is  well  displayed  in  the  stream 
aouth  of  the  Einlochewe  Hotel,  where  the  grits  have  been  made  schistose,  and  where 
the  felspars  have  been  partially  broken  down  and  reconstructed.  Near  the  outcrop  of 
the  Eishorn  thrust,  west  of  Glen  Carron,  the  Lewisian  gneiss  is  sheared  and  rolled 
onty  passing  into  flaser  gneiss  and  schist  with  a  platy  or  fluxion  structure. 

East  of  the  Moine  thrust,  which  runs  south  from  Dundonnell  by  Loch  an  Nid, 
the  heigjits  of  Einlochewe,  and  Lccb  Coulin  to  Glen  Carron,  the  area  represented 
on  the  map  is  ocoupicd  by  crystalline  sphists  of  a  remarkably  uniform  type.  They 
consist  mainly  of  flaggy  granulitic  quartzose  schists  and  mica-schists,,  with  prominent 
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belts  of  ganieliferouB  muBcovite-biotiW  flchisM.     The  latter  are  well  devolopei 
Fionn  Bheinn,  north  of  Achnasbeen,  and  on  Sgurr  Mor  Fannich,  where  they  ft 
conspicuous  crags.     Xear  the  Moine  thrust,  and,  iudaeJ,  for  some  miles  to  the 
of  the  plane  of  that  thrust,  the  Eastern  or  Moine  schists  hare  a  persistent  dif 
to   the   Houth-eaat.     In   the    Fannich   mountains  they  are  OTerfolded  on   a  itn- 
pendoos  (cale,  and  similar  erldcnce  is  ohtaioed  in  the  group  of  moDDtaina  ncttli 
of  Achcasheen. 

Reference  must  now  ba  mads  to  the  fanlta  that  affected  the  area  after 
post- Cambrian  thrusts.  Of  these  by  far  the  moGt  important  is  the  great 
displacement  that  crosses  the  region  in  a  north-west  and  aoutL-east  dircci 
coinciding  with  the  long  axis  of  Loch  Maree,  which  may  be  termed  the  Iiocli 
Uaree  fault.  It  has  been  traced  in  a  north-weat  direction  along  the  river  Ewe,  by 
the  south  margin  of  Loch   Ewe,  towards  Loch  an   Drainc,  where    the   Torridoa 

idiitaae  on  the  north-east  side  is  faulted  down  gainst  the  Lewisum  gneiaa  at 
r  Foolewe.  At  Kinlochewe  this  dislocation  has  been  triLced  up  Olen  Docfaartie  and 
I  onwards  in  the  direction  of  Ledgown.  Indeed,  the  probable  continuation  of  thii 
bult  has  been  recently  found  far  to  the  south-east — in  the  basin  of  the  Coduq. 
Where  the  line  of  fault  is  not  obscured  by  drift.  It  gives  rise  to  a  prominesl 
feature  on  the  surface  of  the  ground.  This  powerful  fault  shifts  the  outcrops  of 
the  Hoine  and  Kishom  th rust-plan eii,  and  likewise  of  the  overfolded  etrkta  asao- 
ciated  with  these  thrusts.  It  further  ahirts  the  outcrop  of  the  normal  fault  in 
Qlen  Fbasalgh,  which  runs  in  a  north-east  direction  between  the  head  of  Loch 
Maree  and  Lochan  Fada  (see  map).  The  continuation  of  the  Fhasaigh  fault  ii  to 
be  found  in  Glen  Qrudie,  on  the  south  side  of  Loch  Maree,  so  that  ila  outcrop  if 
ihifted  at  least  for  a  distance  of  2  ciiles  by  the  Loch  Maree  dislocation. 

In  the  north-west  part  of  the  area,  in  Isle  Bwe,  and  in  the  promontory  beti 
Loch  Ewe  and  Qritinard  Bay,  there  is  a  strip  of  Triassic  Sandstone  {^  on 
thrown  down  by  two  powerful  faults. 

Throughout  the  Loch  Maree  district,  and  especially  in  the  mountainous 
embracing  the  Ti>rridon  Sandstone  and  Cambrian  quartzile,  there  is  evidence  of 
intense  glaciatiun.  During  the  climax  of  the  glacial  period,  even  the  highect 
mountains  in  the  Loch  Maree  district  were  overridden  by  the  ice.  Some  of  the 
evidence  pointing  to  this  conclusion  may  here  be  referred  to.  Along  the  top  of 
Ben  Slioch  (3217  feet),  which,  as  already  indicated,  is  composed  of  Tonidon 
Sandstone,  blocks  of  thrust  Archieau  gneiss,  Cambrian  quartzite,  and  Moine  schiEt< 
are  met  with,  all  of  which  have  been  derived  from  the  east.  Similar  evidence  is 
obtained  on  Meali  Ghuibhais  (2882  feet),  on  the  south  aide  of  Locb  Maree.  Again, 
in  the  Coulin  Forest,  on  the  lofiy  ridge  running  south  from  Sgurr  Dubh  ('J666  feet) 
to  Beinn  Lialh  Mhor  (3034  feet),  strife  have  been  recorded  pointing  in  a  westerly 
direction  at  elevations  ranging  from  1760  to  2000  feet.  Blocks  of  cryatalliiw 
schist  derived  frura  the  area  east  of  the  Moine  thrust,  and  occasional  fr^menU 
of  thrust  Archaean  gneiss,  appear  on  this  ridge.  Further  south  on  Sgurr  Kuadh, 
ice-markings  pointing  a  few  degrees  to  the  north  of  west  occur  at  an  elevation  of 
2S0O  feet.  The  top  of  Ruadh  Stac  (2919  feet),  on  the  east  side  of  Qlen  Eia- 
horn,  is  finely  glaciated,  the  striee  pointing  W.  25°  N.  The  summit  of  MeaU  a' 
Chinn  Dearg  (3O05  feet),  composed  chie&y  of  Torridon  Sandstones  and  griti,  ii 
strewn  with  transported  blocks  of  Cambrian  quartiite.  Similar  evideooa  might 
ba  adduced  regarding  that  part  of  the  Applecrosa  area  which  is  shown  in  the 
south-west  comer  of  the  map.  For  there,  on  Beinn  Bhan  (2936  feet),  elria  have 
baen  recorded  underneath  the  2750  feet  oontour-line  trending  W.  13°  to  20°  S, 
Blocks  of  the  Eastern  or  Hoine  schists  appear  at  tfaat  level,  and  are  fairly  plcoitil 
below  2600  feet.    From  thwe  facts  the  inference  seems  obvious  that  during 
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Biaximum  glaciatioD,  the  western  part  of  Ross-shire  must  have  been  completely 
orerridden  by  ice  moving  in  a  westerly  direction  towards  the  sea. 

The  westerly  flow  of  the  ice  is  confirmed  by  the  transport  of  the  boulders  in  the 
drift  deposits,  which  consist  mainly  of  moraines  in  the  area  lying  to  the  west  of 
the  Moine  schists,  and  these  contain  numerous  blocks  of  quartzose  schist  and 
mica-schist  derired  from  the  east. 

After  the  disappearance  of  the  great  ice^eet  there  ensued  a  period  of  conflaent 
▼alley  glaciers.  The  direction  of  the  ic*-flow  during  this  later  glaciation  is 
represented  on  the  map  by  feathered  arrows.  On  referring  to  the  map,  it  will  be 
aeen  that  the  prominent  mountain  groups  north  and  south  of  Loch  Maree  formed 
independent  centres  of  glaciation*  In  many  of  the  valleys  there  is  a  splendid 
development  of  both  lateral  and  terminal  moraines.  The  closing  phases  of  the 
f^laciation  of  the  region  is  indicated  by  the  moraines  encircling  some  of  the  high 
oorries,  and  by  similar  deposits  resting  on  the  50-feet  beach  at  the  head  of  Loch 
Torridon,  where  they  have  been  recorded  by  our  colleague,  Mr.  Hinxman. 

A  glance  at  the  map  will  show  that  Loch  Maree  is  by  far  the  largest  rock-basin 
in  that  district ;  but  as  it  lies  along  the  line  of  a  powerful  fault,  which  has  given 
rise  to  a  prominent  feature  in  the  topography  of  the  region,  we  prefer  not  to  discuss 
ite  features  in  connection  with  the  theory  of  the  glacial  origin  of  lake-basins. 

Lochan  Fada  is  a  simple  rock-basin  resting  partly  on  Torridon  Sandstone  and 
partly  on  Lewisian  gneiss.  Along  the  greater  part  of  its  course  it  coincides  with 
an  old  pre-Torridonian  valley,  trending  in  a  west-north-west  direction.  At  its 
eastern  end  it  is  bounded  by  the  continuation  of  the  Glen  Fhasaigh  fault,  which 
brings  down  the  Cambrian  quartzite,  Fucoid  beds,  Serpulite  grit,  limestone,  and 
overlying  Archasan  gneiss  above  the  Glen  Logan  or  Kishorn  thrust  plane.  The 
sadden  deepening  of  the  loch  at  its  lower  end  is  evidently  related  to  this  fault, 
because  harder  and  more  durable  strata  on  the  east  side  of  this  fault  have  been 
brought  against  the  softer  Torridon  Sandstone  to  the  west.  It  is  important  to  note 
that  the  downthrow  side  of  this  fault  is  towards  the  east;  in  other  words,  the 
eastern  floor  of  Lochan  Fada  is  not  faulted  down  to  the  west.  It  is  interesting  to 
note  that  the  deepest  part  of  the  basin,  and  the  deepest  sounding  (248  feet),  lie 
between  Slioch  and  Ben  Tarsuinn,  where  the  erosion  of  the  ice  during  the  maximum 
glaciation  would  probably  be  greatest. 

Loch  Oarbhaig,  which  is  situated  to  the  north  of  Ben  Slioch,  is  a  small  lake  over 
a  mile  in  length,  and  evidently  a  rock  basin  from  the  appearance  of  Lewisian  gneiss 
at  its  exit,  where  it  is  drained  by  the  Amhainn  na  Fuirneis.  The  soundings  prove 
the  existence  of  two  basins  separated  by  a  ridge,  the  eastern  one  reaching  a  depth 
of  93  feet,  and  the  western  50  feet  close  to  its  outlet.  This  lake  lies  mainly  along 
the  junction  of  the  Archaaan  rocks  and  Torridon  Sandstone,  the  older  rocks  forming 
the  greater  part  of  the  north  shore,  and  the  red  sandstone  the  larger  part  of  the 
south  margin*  A  tongue  of  Torridon  breccia  occupies  a  hollow  in  the  Archasan  rocks 
on  the  north  shore,  where  it  rests  on  a  mass  of  hornblende-schist.  This  breccia 
appears  in  an  island  in  the  loch,  which  forms  part  of  the  ridge  separating  the  two 
basins.  The  loch  may  therefore  be  regarded  as  a  rock  basin  eroded  by  ice,  mainly 
oat  of  Torridon  Sandstone  along  its  line  of  Junction  with  the  Archaaan  floor. 

Loch  Kcmaary  is  very  irregular  in  shape,  and  has  four  basins  below  the  50-feet 
lerdy  the  deepest  sounding — 93  feet — being  found  near  its  north-west  extremity. 
The  Ayf^**^"  gneiss  forms  part  of  its  north-east  shore,  while  the  Torridonian  rocks 
floor  the  lemidning  portions,  save  near  the  west  limit  of  the  north  shore,  where  a 
boss  of  Lewisian  gneiss  projects  through  the  Torridon  Sandstone.  As  the  Torridon 
sandstones  and  conglomerates  dip  at  angles  varying  from  20^  to  35°  to  the  north- 
we  mij  infer  that  those  sediments  are  resting  on  a  very  uneven  floor  of 
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The  bed  of  the  lake,  therefore,  may  here  corrospond  with  tba  pre-Ton 
donian  turface,  the  softer  Torridoo  SaudHtooe  being  more  eauly  remored  than  tt 
more  durable  guraes.  Striie  poialing  in  a  north-weat  direction  are  foDoil  round  tbe 
lake,  the  tread  of  which  is  slightly  oblique  to  the  long  axis  of  Ihe  looh,  but  almoil 
puallel  to  that  of  the  bO-leel  banJDE.  The  lattfir  In  turn  have  their  loDgar  aiM 
somenhat  oblique  to  the  strike  o!  the  Torridonian  rtrata. 

Loch  Bhiuragarslidh  ie  n  Bhallow  loch  l;ing  along  the  strike  of  the  TorridoD 
Sandstone,  with  an  exposure  of  Lewisian  goeiss  near  its  outlet,  its  greatest  depth 
being  37  feet.  A  long  ridge  of  sand  and  gravel,  probably  a  moraine,  occura  ami 
its  mouth,  so  that  this  lake  may  lie  partly  in  drift  and  partly  in  rock. 

Loth  Tollie  ie  a  true  rock-hasia  of  very  irregular  shape,  Eurrouoded  by  LewisiaD 
gneiss,  the  deepest  Bounding  being  86  feet.  This  basin  belongs  tu  the  shallo* 
plaleau  type  so  common  in  the  Archsan  area  in  the  west  of  Sutheriaad.  Iti 
irregularity  is  due  to  the  folding  and  intense  shearing  of  the  compoaent  members  af 
the  Lenisian  gneiss  in  that  region.  Glacial  etriie  are  met  with  at  several  localities 
round  the  loch,  varying  in  direction  from  W.  10°  N.  to  W.  41°  N.  The  dominaot 
strike  of  the  foliation  of  the  gneiss  is  TCest-north-west  and  eaal-^outb-eaat.  Tht 
long  axes  of  the  bays  of  the  loch  are  more  in  accordance  with  the  direction  of  the 
ice-flow  than  with  the  strike  of  the  foliation. 

Loch  Clair  lies  partly  in  moraine  drift  and  partly  in  thrust  TorridoniaD  strata. 
Drift  occurs  at  the  outlet  and  along  its  western  maigin,  and  all  the  islands  *i> 
composed  of  moraines. 

Loeh  Coulin  is  separated  from   Loch  Clair  by  an  aliuvial  fan  brought  down  faj 
Allt  na  Luib.      The  river  Cuulin  has  silted   up  the  greater  part  of  the  uppar  M 
of  the  lake,  and  its  limits  hare  been  still  further  restricted  by  detritus  I 
dovTDwards  by  the  streams  on  the  north. 


THE  EVOLUTION   OF  CLIMATES. 

Ib  a  psper  nnder  this  title,  reprinted,  with  additions,  from  the  Aina 
August  to  October,  189U,  Mr.  Harsden  Manson  propounds  yet  another  then;  ■ 
account  for  the  warm  and  cold  periods  of  geologic  time,  as  recorded  by  e 
of  past  distributions  cf  flora  and  fauna  and  of  glacial  action.  7' 
of  the  theory  is  a  return  to  the  now  universally  abandoned  hypothesis  of  the 
control  of  climate,  since  the  advent  of  living  orgsniams,  by  heat  conducted  from 
the  interior  of  the  Kaith.  "  Earlh-hvut  controlled  suiface  temperatures  during  its 
prevalence,  and  by  Ibo  laws  of  cooling  solids  was  uniformly  distributed  at  sea- 
level  ;  it  was  held  near  the  planetary  surface  by  the  enshrouding  media,  by  which 
it  was  trapped,  and  through  which  it  escaped  slowly,  not  by  direct  radiation,  but 
by  the  performance  of  work,  namely  the  evaporation  of  water,  and  by  convective 
currents  which  carried  warm  air  to  the  upper  regions  of  the  atmosphere,  from 
which  regions  only  could  free  radiation  of  heat  into  space  take  place.  .So^ar  energy 
did  not  directly  sfFuct  surface  temperatures  during  the  existence  of  aarth-heat  ss 
a  sensible  factor,  by  reaeon  of  the  intervention  of  a  dense  cloud-sphere  inddent 
to  the  universally  warm  oceans  whose  temperature  is  attested  by  early  fosfil  life; 
but  during  this  period  solar  energy  acted  as  a  conservator  of  planetary  beat  by 
warming  the  upper  regions  of  the  atmosphere  and  clouds."  ..."  Land  areas 
reached  glacial  temperatures  earlier  than  ocean  areas,  by  reason  of  the  low  spedfie 
beat  of  earth  and  rocks,  their  more  intense  rate  of  radiation,  through  the  ooUng 
action  of  rain  and  snow,  and  by  reason  of  greater  elevation."  ..."  They  were 
subjected  to  maximum  glaciation  along  lines  of  maximum  precipitation,  and  mi^ 
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have  escaped  all  but  lieht  local  glaciation  in  regions  of  maximum  cloud  forma- 
tion and  precipitation."  .  .  .  "Upon  the  cooling  of  the  oceann,  the  efifective 
remnant  of  earth*he%t  was  exhausted  and  cloud  formation  reached  a  minimum » 
permitting  solar  energy  to  reach  the  surface  and  to  assume  domination  and  control 
of  its  temperatures.**  '*  .  .  .  The  climates  of  such  control  became  zonal  by  reason 
of  direct  exposure  to  a  Eonally  distributed  source,  and  these  climates  gradually 
rose  in  temperature  by  reason  of  the  trapping  of  heat  rays  emitted  by  the  warming 
planetary  surface ;  such  rise  is  yet  in  progress,  as  recorded  by  retreating  gladen 
and  advancing  plant  and  animal  life.**  All  evidence  of  glacial  action  in  pre- 
Tertiary  times  is  dismissed  as  local  and  due  to  elevation  alone. 

We  confess  that  Mr.  Marsden*s  paper  leaves  us  altogether  unconvinced.  It  is 
difficult  to  regard  the  view  that  the  climate  of  the  whole  globe  was  of  uniform 
alowly  falling  temperature  up  to  nearly  the  end  of  the  Quaternary  glacial  period  as 
established,  but  Mr.  Marsden  merely  quotes  Fome  authorities  in  support,  and  deala 
with  no  difficulties.  If  we  accept  it,  it  does  not  seem  easy  to  explain  the  survival 
of  warm-climate  animals  and  plants  during  a  non-zonal  glacial  period.  But  the 
chief  obstacles  to  the  establishment  of  Mr.  Marsden's  theory  lie  in  the  domain  of 
atmosj^eric  physics.  Assume  the  rather  incredible  cloud-covering;  then  inside 
we  have  uniform  temperature,  and  therefore,  presumably,  no  circulation.  Neverthe-. 
less,  the  regions  of  maximum  and  minimum  precipitation  are  taken  to  be  the  same 
as  they  appear  on  modem  rainfall  maps,  which  are  quoted,  and  these  regions  are 
determined  by  modem  zonal  circulation.  Again,  the  uniform  temperature  inside 
the  cloud-covering,  which  we  may  suppose  began  when  water-vapour  was  first  con- 
densed, is  said  to  give  place  to  a  difference  of  temperature  due  to  the  land  surface 
cooling  fjMter  than  the  sea.  This  difference  must  have  gone  on  increasing,  and  by 
Tertiary  times  have  become  very  considerable,  yet  it  apparentiy  produced  no 
eirculation.  One  would  expect  something  of  the  nature  of  winter  monsoon 
conditions,  only  permanent  aU  the  year  round :  the  winds  would  everywhere  blow 
seaward ;  on  the  sea  there  would  be  ascending  air  and  constant  precipitation,  as  in 
the  equatorial  belt  of  modem  times ;  on  the  land  descending  air,  no  rainfall,  and  a 
hole  in  the  essential  cloud-cap,  as  in  the  modem  tropical  belt.  Lastly,  it  is 
admitted  that  solar  radiation  is  ^*  zonally  '*  effective  on  the  outer,  or  upper,  surface 
of  the  cloud-cap.  Hence,  in  the  upper  atmosphere  there  would  be  a  planetary 
circulation  undisturbed  by  any  land  and  sea  influences,  and  strongly  developed  just 
in  proportion  as  the  cloud-cap  was  effective  in  shutting  off  solar  radiation  from  the 
lower  atmosphere.  But  we  are  to  suppose  that  this  circulation  went  on  without 
producing  any  effect  on  the  cloudy  surface,  or  inducing  any  motion  in  the  levels 
below. 


THE  FIFTH  ITALIAN  GEOGRAPHICAL  CONGRESS.* 

The  Fifth  Italian  (Geographical  Congress  toDk  place  at  Naples  between  April  6 
and  11  of  the  present  year,  and  was  attended  by  220  members,  mostly  from  various 
parts  of  Italy,  but  including  also  a  few  from  other  countries.  The  arrangements 
had  been  carried  out  under  the  active  superintendence  of  Prof.  Forena  of  Naples, 
and  the  programme  included  excursions  to  Pompeii,  Capri,  and  other  places  round 
the  Bay  of  Naples,  while  two  exhibitions— one  cartographical,  the  other  Yesuvian — 
bad  alao  been  organized.  Important  maps,  including  two  embodying  new  topo- 
graphical surveys  of  Vesuvius,  were  presented  by  the  Military  Geographical 
Institute.  _      

*  Communicated  by  Prof.  Guido  Cora,  who  represented  the  Society  at  the  Congress. 
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After  a  preliminary  meetinji:,  at  which  Prof.  Porena  was  unanimoualy  elected 
president,  the  inaugural  meeting  tcok  place  on  the  afternoon  of  April  6,  the  opeDing 
address  heing  delivered  by  Prof.  Orlando,  Minister  of  Public  Instruction,  in  the  n«DM 
of  the  king.  Prof.  Porena's  address,  which  followed,  gave  a  brief  but  clear  suninieiy 
of  the  progress  of  geography  in  Italy  down  to  the  present  time,  deeling  especially 
with  the  important  part  played  by  Naples  in  the  history  of  cartography  from  tbe 
eleventh  century  onwards,  and  in  the  modem  colonial  undertakings  of  Italy* 
Prof.  Ck>ra  subsequently  conveyed  to  the  Congress  the  greetings  of  the  Royal 
Geographical  Society,  and  spoke  of  the  successful  issue  of  the  National  Antarotie 
Expedition. 

The  Congress  was  divided  into  four  sections,  viz.  (a)  Scientific  (mathematical 
geography,  csrtography,  physical  geography,  and  exploration);  (6) economic  and 
commercial  (emigration,  colonization,  etc.);  (c)  educational;  (d)  historical  (history 
of  geography  and  cartography).  The  total  number  of  papers  and  communications 
was  107,  while  the  votes  passed  numbered  51.  It  is  posdble  here  to  refer  only 
to  some  of  the  more  important  questions  dealt  with. 

In  the  scientific  section,  physical  geography  engaged  the  largest  share  of 
attention,  but  there  were  also  some  important  communications  <m  ethnography, 
cartography,  bibliography,  and  on  the  better  transcription  and  orthography  of 
geographical  names.  Recommendations  were  addressed  to  the  Military  G^eographioal 
Institute  of  Florence,  (1)  for  the  extension  to  the  whole  of  Italy  of  the  surveys  on 
the  scale  of  1 :  25,000 ;  (2)  for  the  preparation  of  a  chorographical  map  of  Italy  on 
the  scale  1 :  200,000,  with  an  indication  in  colour  of  woods  and  copeee ;  and  (8)  for 
the  completion  of  the  topographical  survey  of  Eritrea.  The  paper  by  Prof.  F. 
Musoni  on  the  scientific  investigation  of  caves  *  and  another  by  Prof.  F.  Poiro  on 
the  present  state  of  research  in  regard  to  Italian  glaciers,t  attracted  much  interest 
and  were  followed  by  instructive  discussions.  A  preliminary  report,  full  of  impor- 
tant notes,  was  presented  by  Prof.  L.  Palazzo  on  the  limnological  stations  estab- 
lished by  the  Italian  G^graphical  Society  on  the  Lake  of  Bolsena,  to  which 
reference  was  made  in  the  October  number  of  the  Journal  (p.  476).  A  paper  on 
the  limnology  and  depressed  areas  of  Italy  was  also  presented  by  Prof.  0.  MarinellL 
Amongst  other  noteworthy  papers  on  physical  geography,  we  may  mention  the 
following :  "  On  the  Systematical  Study  of  Landslips  in  Italy,"  by  R.  AlmagiiL ; 
**  On  Earthquakes  and  Underground  Air,"  by  Prof.  G.  Uzielli ;  •'  On  the  Study 
of  Thalassology  in  Italy,"  by  Prof.  L.  Marini ;  "  On  Potamological  Research,"  by 
Signer  De  Magistris. 

A  proposal  having  been  made  by  Signer  A.  Baldacci  to  form  an  international 
committee  for  the  preparation  of  an  ethnographical  map  of  the  Balkan  peninsula. 
Prof.  Cora  read  a  paper  on  the  ethnography  of  Croatia  and  Servia,  based  on  bis 
journey  in  those  countries  in  1902,  showing  that  the  Bulgarians  and  Albanians, 
although  they  have  mostly  adopted  the  habit  and  language  of  the  country,  are  still 
very  numerous  in  southern  Servia,  a  fact  not  brought  out  by  the  official  publications, 
which  quote  only  the  language  now  spoken. 

In  the  economic-commercial  section  many  of  the  communications,  e,g,  those  of 
Profs,  v.  Groesi,  A.  Blessich,  and  Forrano,  had  to  do  with  the  countries  of  South 

*  As  u  result  of  the  vote  urging  the  Italian  Alpine  Club  to  promote  the  forma- 
tion of  speleological  clubs  or  commissions,  a  *'  Circolu  Speleologico  "  has  been  formed  in 
Rome,  with  Prof.  Gaido  Cora  as  president  and  Dr.  E.  Abbate  ns  secretary. 

t  The  permanent  Committee  of  the  Italian  Geographical  CoDgrosses  (Rome),  at  its 
meeting  of  Juno  last,  decided,  in  accord  with  the  Italian  Alpine  Club,  that  a  special 
conunittee  should  be  appointed  for  the  study  of  Italian  glaciers. 


BEYIKWS.  677 

America,  to  which  the  commerce  and  emigration  of  Italy  is  so  largely  directed,  viz. 
Brazil  and  Argentina*  Others  dealt  with  the  principles  and  methods  of  emigration 
(Prof.  B.  Frescura);  the  commerce,  agricoltore,  and  railways  of  Eritrea  (G-. 
Buonomo,  G.  B.  Penne,  Prof.  A.  Boncali) ;  and  with  forestry  in  the  Balkan  peninsula 
(A  Baldaoci).  A  communication  was  made  by  Signor  L.  Gofino  on  the  road  from 
Assab  to  iEthiopia  through  the  valley  of  Gk>lima  (based  on  a  paper  by  Prof.  Ck>ra) ; 
while  Signor  IL  D'Amelio  gare  some  account  of  recent  explorations  in  the  interior 
of  the  Dankali  country  by  the  Italian  officers,  Oglietti  and  Pdntano,  and  the 
Besident  of  Assab,  which  will  throw  new  light  on  the  geography  of  this  little- 
known  country ;  Prof.  Cora  adding  some  notes  on  the  first  Italiui  explorers  in  this 
region. 

In  the  section  for  education  many  important  discussions  took  place,  mostly 
bearing  on  the  improvement  and  extension  of  geographical  teaching  in  the  Italian 
nnirersities,  in  naval  and  military  institutes,  and  the  like. 

It  is  impossible  to  mention  all  the  communications  presented  to  the  historical 
Motion,  many  of  them  of  quite  a  special  character.  Among  the  most  interesting 
we  may  notice  those  of  Prof.  Uzielli  (combating  the  views  of  Gonzales  de  la  Rosa 
and  Yignaud  as  to  the  authenticity  of  Tosoane11i*s  letter,  and  urging  the  publication 
of  the  contemporaneous  Vespucci  Codex) ;  of  Prof.  Bruzzo  (on  the  work  performed 
by  L.  F.  Marsigli) ;  of  Prof.  Grin 6  (on  a  manuscript  portolano  of  the  seventeenth 
century) ;  papers  relating  to  Sicily  (by  Prof.  Grind,  G.  D.  Yita,  and  Prof.  A.  Bnrile), 
and  to  the  "*  Ager  Picentinus  "  (Prof.  L.  FogDa).  Prof.  G.  Grasso  spoke  of  the 
life  of  Gaptain  Gook ;  and  a  paper  was  also  presented  on  the  Italian  origin  of  the 
nautical  compass,  attributed  by  Dr.  L.  Posteraro  to  Salomone  Ireneo  Pacifico  (778* 
846). 

Besides  the  work  of  the  separate  sections,  three  lectures  were  delivered  before 
the  Congress  as  a  whole.  The  coocluding  general  meeting  took  place  on  April  II, 
Venice  being  selected  as  the  place  of  meeting  of  the  next  Italian  Geographical 
Ck>ngress  (1907).  It  is  hoped,  however,  to  hold  a  special  Colonial  Geographical 
Gongress  in  Asmara  in  September,  1905,  with  a  view  to  making  the  colony  of 
Eritrea  better  known  than  at  present. 


REVIEWS. 

ASIA 

The  Philippines. 

«  The  QemB  of  the  East.'    By  A.  Henry  Savage  Landor.    In  2  vols.  8vo,  pp.  vi.,  328 
and  460.    lUtutrcUiom  and  Map,    London  :  Macmillan.    1904.    Price^  30«. 

Mb.  Lahdob'b  book  opens  with  the  sentence,  ''Follow  me,  and  you  will  travel 
quickly.'*  He  is  speaking  of  his  journey  to  the  Philippine  archipelago,  the  subject 
of  the  volumes  before  us,  and  his  desire  to  lose  no  time  in  getting  on  to  the  ground 
cannot  be  regarded  as  other  than  praiseworthy.  But  the  reader  soon  finds  that 
this  motor-car  ideal  of  travel  is  not  limited  to  the  crossing  of  the  two  oceans  and 
the  American  continent,  but  is  adhered  to  throughout  the  journey.  The  excellent 
map  of  the  Philippines,  given  at  the  beginning  of  the  first  volume,  is  crossed  and 
rccroised  in  all  directions  with  the  red  lines  which  depict  the  author's  route. 
Be  tells  us  that  in  the  250  dsys  he  spent  in  the  archipelago  he  covered  over  16,000 
milefl. 
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For  the  roost  pvt  Mr.  Landor's  journeyg  coDsisted  id  going  from  island  To 
island  and  louohiag  at  tbeir  innumerable  ports,  but  be  also  crossed  Gebu,  N^rm, 
and  Paoaj,  and  made  sotne  lengthy  land  journeya  in  northern  Luion,  It  wai  m 
Mindanao,  however,  that  be  was  in  least  freqiunled  paths.  Here  he  saw  tome 
fighting,  accompanying  the  American  forces  on  the  occaaioD  of  the  taking  of  For. 
Bacolod,  on  Lake  Magindano,  and  afterwarda  continuing  his  route  northward  M 
nigan  bay.  He  also  croased  the  island  in  two  other  parts — in  an  easterly  dinctua 
from  Rota  Batu  (Cottobatto)  to  Dnvao  along  a  very  little-knows  trail,  and  from 
south  to  north  from  the  laat-meotiooed  place  to  BuCuan  via  the  Agnsui  valley,  t 
joumay  first  made,  if  we  remember  right,  by  Montano  in  1880,  and  later  by  vaiioiu 
travellers.  Mr,  Lsndor  is  no  naturalist — be  lalks,  it  may  be  remarked  en  paaaitl, 
of  "trees  of  the  genera  Finis  eloilicn  mii  palagniiim."  and  of  "a  specie  "^but  b« 
appears  to  have  taken  considerable  interest  in  the  numerous  tribes  with  whom  hi 
was  brought  in  contact,  and  furnlshea  a  number  of  somewhat  elaborate  tables  of 
measurements,  though  such  value  as  tliese  have  is  lessened  by  its  not  being  stated 
whether  they  are  of  one,  or  the  mean  of  many,  and  if  so,  how  many  individaali. 
Of  all  the  tribes  dcHcrihad,  the  Igorrotes  and  Tagbuanaa — or,  as  the  author  prefen 
to  call  them,  Taghaoouas — are  perhaps  the  must  fully  dealt  wllb.  The  former,  he 
thinks,  are  related  to  the  Ainus,  a  sufficiently  curious  affinity,  if  true  ;  while  the 
Tagbuanas,  he  considers,  "  have  many  Australoid  or  Papuan  characteristics  about 
their  featuree  "— »  sentence  which,  if  it  means  anything,  can  only  be  interpretad  is 
implying  Australian  and  Papuan  to  be  of  the  same  stock.  The  ethnologist  will  find 
a  good  deal  about  a  number  of  by  no  means  well-known  tribes,  but  he  will  perhaps 
wish  that  the  details  bad  baeu  recorded  with  more  scientiGc  preciaeneas.  Tfas 
deciphering  of  the  puzzle  of  the  races  and  peoples  of  the  Philippines  is  no  eaay  task, 
and  can  only  be  acoomplished  with  the  aid  of  more  accurate  data  than  a  r^dly 
moving  traveller  can  afford,  however  great  his  diligence. 

From  Mr.  Landor's  pages  a  tolerably  clear  idea  of  the  position  and  work  of  thi 
Americans  can  be  gathered.  He  points  out  that,  whatever  his  faolta,  the  Spaaiari 
had  at  least  the  merit  of  doing  everything  io  the  way  of  public  worki,  and 
especially  roads  and  bridges,  on  solid  and  permanent  lines,  white  bis  eucoshot  does 
but  little  in  this  way,  and  hopes  to  civilize  the  native  on  a  curriculum  of  literature, 
hibtory,  aud  the  higher  mathematics.  Drinking- saloons  are  too  numerouf,  and  in 
other  resjiects  America  has  still  a  good  deal  to  learn  in  the  art  of  managing  a 
colony.  The  author,  however,  bas  not  especially  laid  himself  out  to  record  the 
present-day  condition  of  the  islands  so  much  as  to  describe  the  efjaodes  of  his 
journeys  and  the  peoples  with  whom  he  was  brought  in  contact.  The  volumes 
also  contain  a  great  number  of  remarks  on  the  reefs,  ehoals,  and  cays,  and  the 
soundings  over  them.  There  are  also  numerous  notes  on  diseases,  though  here  the 
reader  will  occasionally  find  things  which  do  not  occur  in  the  text-books,  as,  for 
example,  the  statement  that  the  Filipinoe  "  are  not  yot  foolish  enough  to  hold 
mosquitoes  responsible  for  the  introduction  of  malarial  fever." 

F.  H.  H.  Q. 


Researou  I.N  THE  Malat  Abcbipelaoo. 

Sibnga-Eipeditie.  Uitkomston  op  zoologisoh,  botanisoh.ooeanographlaoh  engeolog 

Oebied    vorsameld   in   Nederlnodscb  Oost-ludie   1899-1900   oan   bnord   tLH 

Bibcga  .  .  .  uitgtgeven  door  Dr.  Mnx  Weber.'      [To  be  oompleted  ii 

graphs.]    Leidi-n  :  E.  J.  Brill     1901—. 

The  expedition  of  the  Danish  man-of-war  Sib-i</a,  which  spent  about  a  year  (Maid, 

16U9,  to  February,  lOOO)  in  the  scientific  exploration  of  Bast  Indian  waters,  adds 

another  to  the  now  numerous  researches  within  limited  areas  which  during  the 
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list  few  yean  hare  been  gradoally  filling  in  the  details  of  the  main  outlines  sketched 
hy  the  great  deep-sea  expeditions,  like  that  of  the  ChaUenger.  The  reports 
of  the  Siboga  Expedition  are  to  be  issued  in  sixty-fire  parts,  of  which  we  have 
now  before  us  the  narrative  of  the  voyage,  the  parts  describing  the  ship  and  its 
scientific  appliances,  and  the  account  of  the  hydrographic  results. 

The  history  of  the  expedition  is  set  forth  by  Prof.  Dr.  Max  Weber,  its  scientific 
director,  in  an  extremely  lucid  introduction  to  the  *'  Narrative."  There  has  never 
been  any  lack  of  interest  amongst  Dutch  scientists  in  the  great  problems  of  those 
regions,  which  may  perhaps  be  not  inadequately  summed  up  as  the  question  of 
**  Wallace's  Line,"  the  questicm  of  the  true  boundary  between  Asia  and  Australasia. 
Direct  contributions  to  the  hydrographic  side  of  this  question  were  made  by  the 
ChaUenger  and  Oazdle  expeditions ;  but  it  was  evident  that  detailed  surveys  of  the 
bed  of  the  seas,  and  of  their  fauna  and  flora,  must  be  made,  an4  this  need  was 
specially  impressed  upon  the  public  of  Holland  in  articles  by  Hubrecht  (1889)  aud 
Kan  (1888  and  1895),  and  by  the  constant  activity  of  Mr.  Treub,  the  director  of 
thfi  Botanic  Churdens  at  BuitenzorK*  The  matter  was  finally  taken  up  by  the 
Soeiete  pour  V encouragement  des  explorations  aux  Colonies  n^landaises^  and  in 
1898  the  Gbvernment  of  the  Dutch  Indies  placed  the  Siboga  at  the  disposal  of  Dr. 
Max  Weber,  who  was  appointed  director  of  the  expedition.  The  Siboga  was  at  that 
time  being  completed  in  the  Grovemment  dockyard  at  Amsterdam.  She  wa^ 
equipped  with  appliances  and  machinery  before  setting  out,  and  left  Amsterdam 
in  December,  1898,  under  the  command  of  Lieut.  G.  F.  Tydeman,  of  the  Dutch 
navy.  Batavia  was  reached  on  February  7, 1899,  and  on  the  11th  the  Siboga  left 
for  Sorabaja,  where  guns  and  ammunition  were  put  ashore,  and  fitting  out  for  the 
scientific  work  of  the  expedition  completed.  The  expedition  itself  was  divided  into 
three  voyages— March  to  May,  1899 ;  June  to  October,  1899 ;  and  October,  1899, 
to  February,  1900 ;  and  the  ship  returned  to  ordinary  service  on  March  16,  1900. 

Dr.  Weber's  "  Narrative  "  contdns  a  general  account  of  the  work  of  the  expedi- 
tion, and  deals  in  detail  with  the  results  of  the  soundings,  the  discussion  of 
soological  and  other  special  questions  being  reserved  until  the  material  collected 
has  been  worked  up.  We  may  note  as  of  particular  interest  the  soundings  in  the 
Strait  of  Lombok,  which  showed  a  ridge  between  Bala  and  Lombok  with  a 
maiimum  depth  of  312  metres,  and  the  survey  of  the  southern  part  of  the  Strait 
of  Makassar.  The  work  of  the  expedition  in  the  Banda  sea  is  also  of  immense 
value ;  the  clearing-up  of  its  relation  to  the  Geram  sea  and  Molucca  passage,  the 
discovery  of  the  **  Siboga  ridge,"  with  the  disproof  of  the  existence  of  the  supposed 
**  Weber  deep,"  the  definition  of  the  lenticular  depression  west  of  the  Eei  islands, 
and  the  discovery  of  deep-water  communication  between  the  Banda  sea  and  the 
Flores  and  Bali  seas,  all  afford  new  and  precise  information  about  a  region  of  great 
complexity.  The  report  on  the  geological  investigations,  which  is  in  the  hands  of 
Dr.  A.  Wichmann,  will  doubtless  throw  much  light  on  the  complex  disturbances  to 
which  the  remarkable  configuration  disclosed  is  due.  Dr.  Weber's ''  Narrative"  is  full 
of  suggestive  observations  on  matters  zoological,  botanical,  ethnographic,  and  so 
on ;  we.  only  regret  the  absence  of  a  summary  of  results,  especially  of  the  sound- 
ings, which  would  save  the  considerable  trouble  of  extraction  from  the  general  text. 
In  the  second  monograph,  Lieut.  Tydeman  describes  the  ship  and  the  scientific 
appliances  used.  The  equipment  was  provided  after  consnltatiou  with  such  autho- 
rities as  Prof.  Chun,  Prof.  Henseo,  and  Dr.  Schott,and  seems  to  have  been  adequate 
and  latisfiMstory,  although  there  are  no  novel  features  of  interest,  except  in  matters 
of  detail. 

The  third  monograph,  on  hydrographic  results,  is  also  by  Lieut.  Tydeman. 
The  most  important  contribution  in  the  volume  is  the  two  charts  in  which  the 
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soundings  of  the  Siboga  are  combined  with  those  derived  from  other  soarcait 
Theae  maps  are  discussed  by  Dr.  Weber  in  his  '*  Narratire,"  and,  except  for  the  tabb 
of  soundings,  Lieut.  Tydeman's  monograph  contains  little  but  notes  on  naTigatioa 
of  the  ordinary  "  sailing  directions  *'  type.  We  have  been  unable  to  find  any 
account  of  temperature  observations,  although  Dr.  Weber  makes  considerable  uaa 
of  these,  or  of  the  collection  of  water-samples  for  chemical  examination.  The  Hit 
of  forthcoming  monographs  does  not  seem  to  include  any  further  reports  on  physics 
and  chemistry ;  but  we  can  hardly  suppose  that  these  branches  have  not  reoeivsd 
full  attention,  and,  in  view  of  the  remarkable  results  of  the  soundings  made  by  tlia 
expedition,  we  look  forward  to  a  report  on  physical  and  chemical  observations  with 
the  greatest  interest. 

AUSTRALASIA. 

Amono  Pacific  Islandh. 

'  Ghez  les  Gannibales :  Unit  Ans  de  Croisi^re  dans  rOc^an  Pacifique  k  bord  da  Taeht 
Le  Tcilna*  By  Count  Bodolphe  Fcstetics  de  Tolna.  4to, pp.  iv.,  407.  TZIasfro- 
tions  and  Map$.    Paris  :  Plon-Nourrit     1903. 

'  Vers  I'Eoueil  de  Miniooy.'  By  Count  Bodolphe  Festetics  de  Tolna.  4to.,  pp.  395. 
lUuitrationa  and  Maps,    Paris :  Plon-Nourrit.     1904 

These  books,  though  bearing  different  titles,  are  in  fact  the  two  Tolumee  of  one 
and  the  same  work,  and  may  therefore  be  considered  together.  An  only  too 
common  fault  of  books  of  travel  at  the  present  day  is  that  the  author  gets  orer  his 
ground  at  express  speed,  and  has  but  little  opportunity  of  acquiring  any  real  know- 
ledge of  the  country  through  which  he  travels.  No  accusation  of  this  nature  can 
be  brought  ag'unst  the  writer  of  the  volumes  before  us,  for  no  less  than  eight  years 
intervened  between  the  commencement  of  the  yacht's  cruise  at  San  Francisco  and 
her  loss  on  the  reefs  of  Minicoy.  It  is  true  that  two  of  these  years  were  spent  in 
Japan,  and  lengthy  visits  were  paid  to  other  parts  of  the  world  which  are  fSamiliar 
ground,  but  a  large  proportion  of  the  time  was  occupied  in  cruising  in  the  less- 
known  waters  of  the  Bismarck  archipelago,  the  Solomon  islands,  the  New 
Hebrides,  Santa  Cruz  and  various  Melanesian  islands.  In  mid-Pacific  Fanning, 
Rakahanga,  and  many  other  islands  were  visited  before  reaching  the  usual  goal  of 
tourist?,  Tahiti  and  Samoa,  at  which  latter  place,  it  may  parenthetically  be 
remarked,  the  author  had  the  good  fortune  to  meet  *'  Stevenson,  le  ceiehre  krivain 
americain*\* 

Count  Festetics  himself  navigated  his  little  yacht — a  schooner  of  76  tons — and 
in  a  great  part  of  his  Melanesian  cruise  must  have  been  in  very  imperfectly 
surveyed  waters,  notably  on  the  eist  coast  of  Bougainville.  His  wanderings  in 
these  regions  might  have  added  a  good  deal  to  geographical  knowledge,  bat 
unfortunately  Count  Festetics  is  in  do  sense  a  scientific  traveller,  and  hence  many 
golden  opportunities  have  been  lost.  He  describes  what  he  seas,  however,  clearly 
and  graphically  enoagh,  and  manages  to  see  a  good  deal,  so  that  the  ethnologist 
will  find  his  pages  by  no  means  barren,  still  less  the  student  of  anthropophagy,  a 
custom  which  appears  to  have  an  extraordinary  fascination  for  the  author.  The 
chief  merit  of  the  book  lies,  nevertheless,  not  3:>  much  in  its  letterpress  as  in  its 
illustrations.  These,  which  are  process  blocks  from  photogra[^  are  not  only 
extremely  numerous,  amounting  to  nearly  four  hundred  in  number,  hut  for  the 
most  part  of  unusual  excellence.  They  are  certainly  the  best  examples  as  yet 
published  of  the  islands  extending  from  the  Santa  Cruz  group  t3  the  Admiralty 
ialands,  and  afford  an  abundance  of  types,  many  of  which  are  admirable.  The 
large  siie  of  the  page,  moreover,  admits  of  correspondingly  large  subjects,  such  as 
the  duk-duk  ceremony,  dances,  etc,  being  well  shown.    When  it  is  oonsidered  that 
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in  many  cases  the  takiug  of  these  photographs  must  have  been  attended  with  no 
little  risk,  and  was  always  under  very  unfavourable  climatic  conditions,  their 
success  is  remarkable.  They  afford  a  fund  of  material  for  the  ethnologist  which 
•lone  contains  more  information  than  most  books  on  this  region,  especially  as  a 
large  number  of  articles  of  dress,  ornaments,  etc.,  etc.,  are  figured. 

The  latter  portion  of  the  Tolna^s  cruise,  culminating  in  her  loss  on  Minicoy, 
calls  for  no  special  remark.  It  is  in  Melanesia,  as  we  have  already  said,  that  the 
main  interest  of  the  book  centres,  and  the  leisurely  character  of  the  yacht*s  progress 
gaTe  opportunities  of  observation  such  as  the  ordinary  traveller  seldom  obtains. 
The  result  is  a  record  of  native  mauners  and  customs  which,  though  not  the  con- 
tribution of  a  scientific  observer,  is  by  no  meaus  without  value.  Certain  parts  of 
it,  however,  ought  never  to  have  been  written.  That  cannibalism  exists  in  various 
parts  of  the  world  is  an  unpleasant  fact  which  for  the  present  has  to  be  accepted, 
and  within  decent  limits  it  is  a  legitimate  subject  for  study  at  the  bauds  of  the 
ethnologist.  But  that  any  person  calling  himself  a  civilized  being,  as  Ck>unt 
Festetics  presumably  does,  could  deliberately  induce  savages  to  take  him  on  a 
cannibal  expedition  for  the  express  purpose  of  seeing  defenceless  persons  massacred 
and  eaten  would  be  absolutely  incredible  did  we  not  find  it  recorded  by  the  author 
himself  in  extenso,  and  without  any  apparent  sense  of  shame  or  horror.  Against 
actions  such  as  these  no  protest  can  be  too  strong. 

F.  H.  H.  G. 

ANTHR0P06E06RAPHY  AND  HISTORICAL  GEOGR/IPHY. 

EcoKOMio  Geography. 

*  The  Geography  of  Commerce.'    By  Spencer  Trotter,  m.d.    New  York  :  the  Macmillan 

OompaDy.    1903. 

*  Allgemeine  und  specielle  Wirtschaftsgeographie.'     By  Dr.  Ernst  Friedrich.  Leipzig  : 

G.  J.  Gdschen*8ohe  Yerlagshandlong.     1904. 
••Die  Fortschritte  der  Anthropogeographie *•  (1891-1902).    By  Dr.  Ernst  Friedrich. 
(Pp.  261-298  of  vol.  xxvi.  of  the  Oeographuehea  Jahrbueh,)     Gotha:   Justus 
Perthes.     1904. 

The  two  books  and  the  paper  whose  titles  are  given  above  can  hardly  fiiil  to 
impress  upon  the  reader  how  much  it  is  to  be  desired  that  geographers  should  come 
to  agree  on  some  definition  of  geography  that  should  clearly  indicate  its  scope. 
The  two  books  deal  with  the  same  subject,  but  they  avowedly  adopt  different  points 
of  view.  They  both  contain  some  rather  vague  and  obscure  generalizations  in 
setting  forth  these  different  points  of  view.  The  differences  in  the  method  of 
treating  the  subject  in  the  special  portions  of  the  two  books  are,  nevertheless,  not 
so  great  as  one  might  expect  from  their  professed  differences  in  the  manner  of 
regvding  it. 

Trotter's  work  is  one  of  a  series  entitled  Macmillan's  Commercial  Series,  edited  by 
Cheeeman  A.  Herrick,  ph.d.,  Director  of  the  School  of  Commerce,  Philadelphia  Central 
High  School.  According  to  the  editor,  "  The  '  Geography  of  Commerce '  fixes  the 
attention  on  the  Earth  as  an  agent  in  the  production  of  commodities  upon  which 
human  life  depends."  It "  was  prepared  to  make  clear  the  present  conditions  of  trade, 
but  with  the  attention  fixed  primarily  on  the  physical  laws  and  facts  by  which  it  is 
influenced  **  (pp.  xv.-xvi.).  According  to  the  author, "  Oleography,  as  distinct  from 
physiography,  includes  not  only  the  physical  environment,  but  the  human  element 
as  well,'^  and  **  the  geography  of  commerce  sets  forth  the  things  that  the  Earth  does 
or  is  made  to  do,  in  supplying  the  material  needs  of  men  "  (pp.  1-2). 

In  the  work  of  Dr.  Friedrich  the  general  section,  which  extends  to  82  out  of 
329  pages  (exclusive  of  index  and  preliminary  matter),  is  that  on  which  chief  stress 
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is  laid  by  the  author,  who  endeavourp,  with  engagiog  modesty,  but  with  the  aarared 
conviction  natural  to  a  serious  scholar,  to  show  that  he  has  adopted  an  eQtirely  ntm 
method  of  dealing  with  his  subject  matter,  and  that  the  adoption  of  this  method  ii 
of  prime  importance  is  the  study  of  economic  geography.    His  point  of  riew  ii  ael 
forth  chiefly  in  the  first  thirty-three  pages  of  his  '  Wirtschaftsgeogrsphie/  audit 
expounded  in  a  similar  manner  in  pp.  261-266  and  291-298  of  toL  xxtL  of  the 
Oeographiaches  Jahrhuch,    The  chief  distinction  between  his  point  of  yiew  and 
that  of  other  writers  on  the  subject  is  that  he  places  man  as  a  being  canTing  oe 
economic  activities  in  the  foregrouod  (p.  3),  and  gives  a  secondary  place  to  n*tiBal 
conditions  and  relations  (Naturverhaltnisse).    He  expressly  repudiates  the  ooneep- 
tion  of  the  function  of  economic  geography  "  inaugurated  "  by  W.  GRStz  and  foUovtd 
by  A.  Erau9,  8.  Oiinther,  and  otherp,  on  the  ground  that  they  all  start  /rotn  the 
natural  relations  instead  of  the  economic  activity  (  Wirt9cha/i\  which  he  desorihet 
as  the  one-sided  anthropogeographical  point  of  view  (Oeog,  Jahrhuoh,^  pp.  296, 297), 
and  he  de&nes  economic  geography  as  *'  that  branch  of  anthropogeography  in  the 
wider  sense  which  has  to  consider  the  mutual  relations  between  nature  and  maa 
essentially  from  the  side  of  man,  without,  however,  neglecting  the  natural  condi- 
tioDs"  (p.  17).    The  italics  represent  the  spread  lettering  by  which  the  original 
lajs  special  emphasis  on  this  phrase.    But  even  when  this  emphasis  is  duly  leoog- 
nized,  this  definition  does  not  seem  to  indicate  a  point  of  view  vitally  different  firom 
that  adopted  by  others  who  have  treated  the  same  subject.    It  is  not  essentially 
different  from  the  clearer  and  more  concise  definition  quoted  above  from  Trotter, 
whose  work,  nevertheless,  is  stated  to  give  the  first  place  to  the  Earth.     If  undue 
emphasis  is  laid  on  the  phrase  to  which  Dr.  Friedrich  attaches  special  importance, 
the  author  may  be  taken  to  look  upon  economic  geography  rather  as  a  branch  of 
ecoEomics  than  of  geography;  yet  he  expressly  states  that  the  fact  that  considera- 
tions of  place  belong  to  the  essence  of  this  study  distinguishes  economic  geography 
from  political  economy  (*  Wirtschafisgeog.,'  p.  17 ;   Oeog,  Jahrbuch.,  p.  266). 

In  order  to  ascertain  what  is  dintinctive  in  Dr.  Friedrich*s  point  of  view,  the 
farther  development  of  his  idea  must  be  considered.  The  being  whose  economic 
activity  is  the  object  of  anthropogeography  is  a  being  in  process  of  evolution. 
Like  the  lower  animals,  he  is  subject  to  restraints  imposed  by  nature  {NcUurzwang), 
but  there  is  this  great  distinction  between  the  two,  that  whereas  the  lower  animals 
carry  on  their  struggle  with  the  forces  of  nature  to  satisfy  their  wants  by  bodily 
attributes  acquired  through  adaptation,  man  carries  on  the  struggle  a'so  with  the 
aid  of  resources  outside  of  his  body,  tools  and  implements,  which  he  acquires  by 
economic  activity  (pp.  13, 14).  The  greater  bis  command  of  such  resourcei*,  the 
further  is  he  removed  from  the  restraint  imposed  by  nature,  the  higher  the  economic 
btage  to  which  he  has  risen  (p.  19).  Four  stages  are  distinguished.  The  first  is 
the  stage  of  animal  economy  {tierische  Wirtschaft),  In  this  stage  bodily  adaptation 
prevails ;  implements  are  little  used,  and  then  onl}'  through  an  instinctive  or  reflex 
action.  Man  satis6es  his  wants  merely  by  collecting,  and  is  in  complete  depend- 
ence on  nature  in  nspect  of  place,  time,  quantity,  and  quality  (p.  20).  The  second 
stage  is  that  of  instinctive  economy  {instinktive  Wirtschaft),  in  which,  under  the 
guidance  cf  instinct,  man,  with  the  aid  of  a  greater  number  of  implements,  begins 
to  free  himself  from  the  restraints  of  nature  as  regards  time,  place,  quantity,  and 
quality.  Advances  are  made  in  stock-rearing  and  agriculture.  The  density  of 
population  at  this  stage,  however,  is  mostly  small,  and  subject  to  great  changes  m 
place  and  time.  In  the  case  of  stock-rearers  the  settlements  are  constantly  being 
changed,  in  that  of  agriculturists  frequently  (pp.  21, 22).  A  third  and  higher  stage 
is  reached  when  the  experiences  of  each  generation  are  systematically  handed  on  to 
the  next,  either  orally  or,  still  better,  in  writing.    This  is  the  economic  stage  of 
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tradition.  The  density  of  population  among  the  agricultural  nations  in  this 
economic  stage  is  in  all  cases  considerable,  mostly  extraordinarily  great,  but  rather 
in  consequence  of  the  reduction  in  the  wants  of  the  individual  than  through  the 
attainment  of  a  high  economic  level.  The  advantages  of  commerce  are  fully  utilized 
(au9genutzt)f  and  at  the  termipal  and  crossing  points  of  the  trade-routes  the  towns 
^Sieddtmgen),  all  fixed  in  sitaation  {durehweg /e8t\  swell  to  huge  dimensions  (pp. 
22-24).  The  fourth  stage  is  that  of  science,  in  which  man,  working  with  all  the  means 
placed  at  his  disposal  by  experiment  and  insight,  presses  slowly  but  surely  towards 
his  ends,  the  complete  knowledge  of  natural  and  human  relations  and  their  mutual 
reactioDs,  and  through  that  knowledge  to  the  control  of  them.  Economic  activity, 
with  the  aid  of  science,  attains  a  certainty  and  rationality  which  goes  far  beyond 
that  of  the  economic  stage  of  tradition.  The  density  of  population  at  this  stage  is 
high,  in  some  cases  very  high,  with  a  relatively  high  individual  standard  of  living 
in  consequence  of  the  great  intensity  of  the  economic  activity,  and  it  is  constantly 
increasing  in  correspondence  with  the  steady  increase  in  that  intensity  (pp.  24,  25). 
These  four  stages  are  not  indeed  sharply  marked  off  from  one  another.  There  are 
transitions  between  them  (p.  25),  just  as  there  are  between  animal  and  human 
activity  (pp.  14, 15).  Still  they  are  sufficiently  defined  to  be  indicated  by  the 
author  on  one  of  the  three  maps  at  the  end  of  his  book,  and  considering  all  that  is 
said  about  the  fourth  economic  stage,  one  is  somewhat  surprised  to  see  what  an 
extensive  area  of  the  globe  is  coloured  with  its  tint.  The  other  two  maps  show  respec- 
tively the  distribution  of  the  forms  of  economic  activity  (collecting  of  vegetable 
products,  fishing,  hunting,  agriculture,  stock-rearing,  mining,  manufacturing  iudcs- 
tries,  transport,  and  the  investment  of  capital),  and  the  distribution  of  economic 
cones  (based  chiefly  on  climate). 

It  is  to  these  maps,  and  the  general  considerations  on  which  they  are  based, 
that  the  author  attaches  most  importance  in  the  study  of  economic  geography ; 
but  it  may  well  be  questioned  whether  a  map  which,  for  example,  places  the 
more  backward  parts  of  Asia  Minor  in  the  same  economic  stage  as  China, 
with  its  highly  productive  agriculture  maintained  iu  parts  by  irrigation  works  as 
perfect  as  those  of  Egypt,  its  ancient  and  elaborate  banking  system,  whose  ramifi- 
cations extend  from  the  leading  centres  to  the  remotest  provinces  of  the  empire,  its 
cities,  which  were  hoary  with  antiquity  when  Rome  was  young,  and  some  of  which 
Mre  still  without  the  slums  that  form  so  lamentable  a  feature  of  the  cities  belonging 
io  the  regions  in  the  *' scientific^  stage  of  economic  development,  is  likely  to 
be  of  much  service  to  students  of  the  subject  with  which  the  book  deals. 

In  the  special  part  of  the  work  the  application  of  the  general  considerations  is 
not  a  prominent  feature.  That  is  left  for  the  most  part  to  the  student.  What 
characterizes  this  portion  of  the  book  is  its  extraordinary  wealth  of  accurate  detail, 
but  with  little  attempt  to  indicate  (apart  from  figures)  the  relative  importance  of 
the  details,  or  to  point  out  either  geographical  or  other  influences  affecting  the 
economic  development.  The  facts  are  for  the  most  part  merely  enumerated.  The 
atatement  that  the  ports  in  British  South  Africa  are  *'  Port  NoUoth,  Gape  Town 
(84,000  inhabitants),  Mossel  Bay,  Port  Elizabeth  (23,000  inhabitants).  East  London 
(10,000  inhabitants).  Port  Natal  (Durban),  48,000  inhabitente  "  (p.  281),  is  typical. 
Where  explanatory  notes  are  given,  they  are  as  frequently  geographical  in  the 
proper  sense  of  the  term  as  explanations  in  which  prominence  is  given  to  man  as 
an  economic  agent. 

In  Trotter's  work  there  is  much  less  expenditure  of  systematizing  energy,  but 
in  general  a  much  more  luminouF,  interesting,  and  instructive  treatment  of  the 
matter  in  hand,  and  especially  in  the  section  on  the  United  States,  to  which  fully 
oiie-t{iird  of  the  book  is  devoted.    In  the  selection  and  setting  forth  of  details  there 
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is  more  regard  to  perspective  than  iu  Dr.  Friedrich's  work,  and  while  the  impor- 
tance of  local  conditions  and  place  relations  is  brought  out  with  as  tnnoh  f  alnets  u 
the  limits  of  his  work  permit,  the  influence  of  man^s  action  in  modifying  the  Taloe 
of  such  conditions  and  relations  is  indicated  with  more  clearness  and  precisifHi  tkao 
in  the  vague  generalizatioDs  of  the  German  scholar.  Trotter's  work  is  iUnstnitcd 
by  numerous  maps  and  diagrams,  many  of  them  of  the  kind  with  which  Gyms 
Adams's  work  on  Commercial  Geography  first  made  us  familiar.  Other  excdleot 
features  of  the  work  are  the  questions  and  topics  for  consideration  and  the  listi  of 
books  to  be  consulted  (sometimes  with  references  to  the  precise  pages)^  the  more 
important  being  distinguished  by  stars  and  double  stars,  printed  at  the  eod  of  etch 
chapter.  Altogether  this  is  one  of  the  most  valuable  books  on  the  subject  that 
have  been  published,  more  particularly  for  American  students.  Both  hotta  in 
provided  with  good  indexes. 

G.  G.  C. 

GENERAL. 

Vasco  da  Gama. 

*  Le  Gomte-Amiral  D.  Vasco  da  Gama/  Par  D.  Maria  Tellee  da  Ghima.  Roger  k 
Ohemoyiz,  Paris.  1902.  Pp.  xxvi,  339,  tcith  fifteen  illustratione  and  a  map  of  I>a  Omma't 
voyage. 

It  would  not  be  wise  to  expect  too  much  from  every  volume  with  a  noble  title, 
an  attractive  exterior,  a  capacious  page,  and  a  loud -speaking  preface  written  bj  a 
distinguished  man.    And  so  we  will  not  expect  too  much  from  the  book  of  D. 
Maria  Telles  da  Gama.    It  is  ushered  in  with  words  of  commendation   from 
Luciano  Cordeiro ;  it  is  admirably  printed,  illustrated,  and  papered ;  it  has  all  the 
appearance  of  fumishiog  us  with  an  authoritative  and  up-to-date  biography  of  a 
national  hero ;  but  its  promise  fades  into  something  very  dim  in  the  way  of  per- 
formance when  it  is  seriously  examined.    For  one  thing  we  must  be  grateful — ^for 
the  complete  French  version  of  the  famous '  Roteiro  *  of  the  voyage  of  1497—9,  which 
is  given  at  the  close  of  the  volume  (pp.  257-328).    But  the  writer  is  surely 
mistaken  in  thinking  that  a  translation  of  this  invaluable  authority  justifies  her  in 
evading  all  independent  treatment  of  the  great  expedition,  and  that  seven  pages 
of  gossamer-like  construction  (19-26),  mostly  dealing  with  pleasant  little  stories 
bearing  on  the  venture  of  1497-9,  can  possibly  be  accepted  as  adequate  treatment. 
The  present  volume,  in  fact,  is  not  a  serious  life  of  Da  Gama  at  all.     It  contains 
339  pages,  and  of  these  barely  130  (with  the '  Roteiro ')  can  be  considered  as  in 
any  way  biographical  of  D.  Vasco.    There  is  a  dedication  to  Menelik,  Emperor  of 
Ethiopia,  and  a  eulogy  of  that  potentate ;  there  is  a  lengthy  comparison  of  the 
Portuguese  Abyssinian  expedition  of  1541  and  the  British  invasion  of  1868 ;  there 
is  a  yigorous  tu  quoque  reply  to  English  strictures  on  Portuguese  misgovemment 
in  India ;  there  is  a  detailed  and  honest  confession  of  the  unfortunate  translation 
of  relics  that  were  not  Yasoo  da  Gh&ma's,  from  Vidigueira  to  Belem  in  1880 ;  bat 
there  is  no  attempt  at  a  real  life  of  the  famous,  stern,  and  cruel  pioneer  of  European 
empire  in  India,  based  on  fresh  study  of  original  material,  or  even  on  a  careful 
representation  of  what  has  been  hitherto  put  forward.  Lastly,  it  is  unfortunate  that 
certain  ungenerous  criticisms  on  the  first  Christian  dominion  in  East  Indian  seas, 
should  lead  to  so  large  an  expenditure  of  controversial  ink  in  reply.    *  L*Angleterre 
par  systdme,  contndrement  ii  d'autres  nations  qui  par  habitude  taisent  leurs 
gloires, — porte  aux  nues  ses  exploits  et  d^nigre  les  actions  des  autres  peuples,  ii 
heroique  soient-elles.  .  .  .  L'Angleterre  ^puise  par  des  impdts  brutaux  une  raoe 
d^sim^  par  la  peste  et  par  la  famine  et  la  conduit  k  la  mine  et  4  la  mort  .  •  .  *  If 
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ever  rebellion  was  justified,  it  is  in  BritiBh  ladii.  Never  did  a  tyranny  more  in< 
tolerable  oppress  an  unbappy  people.'  *  Cest  un  Anglais  qui  pirle  et  qui  a  le 
courage  de  dire  la  v^rit^*  Bather  more  of  what  used  to  be  called  *  temper '  ps 
advisable  in  advancing  even  the  best-founded  accusations. 

G.  B.  B. 
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IVBOPl. 

Yorkshire  Coast  ErosioiL. — Sir  Clements  Markham  was  present  as  a  guest  at  a 
meeting  of  the  East  Biding  Antiquarian  Society,  held  at  Hull  on  October  3,  and 
spoke  to  the  members  of  the  important  work  to  be  done  in  the  way  of  research  into 
the  changes  to  which  the  coasts  of  England  have  been  subject  within  historical 
times,  a  study  which,  as  our  readers  are  aware,  has  been  taken  up  on  his  initiative 
by  the  Besearch  Department  of  tbe  B.G.S.  He  referred  in  particular  to  the  valuable 
help  that  might  be  rendered  by  antiquaries  in  the  matter,  in  view  of  the  light 
thrown  on  such  changes  by  an  examination  of  early  records.  The  Yorkshire  coast 
from  Flamborough  head  to  the  H umber,  and  the  tidal  waters  of  the  latter,  had,^e 
said,  been  chosen  for  the  first  section  of  the  inquiry,  and  much  might  probably  be 
learnt  in  regard  to  the  encroachments  of  the  sea  in  this  region  by  an  examination 
of  monastic  and  other  records,  the  Priory  of  S^ne  having  formerly  held  estates 
on  the  Holderness  coast.  It  was  known  that  several  villages  whose  names  occurred 
on  old  maps  had  disappeared,  though  little  information  was  to  hand  as  to  their  exact 
positions  or  the  dates  of  their  disappearance.  Among  other  lost  areas  was  the  port 
of  Bavenspur,  where  Henry  of  Bolingbroke  landed  to  usurp  the  throne.  As  regards 
the  Humber,  much  might  be  elicited  by  a  study  of  the  long  series  of  maps  and 
charts  from  Saxton's  Atlas  down  to  the  present  day.  The  gradual  increase  in  size 
of  the  sunken  island  might  in  this  way  be  traced,  while  no  less  interesting  would  it  be 
to  study  the  changes  in  the  lower  courses  of  the  rivers  debouching  in  the  Humber 
as  far  BS  tidal  influence  extended,  with  the  morasses  and  islands  which  were  in  tarn 
formed.  In  a  paper  subsequently  read,  Colonel  Saltmarshe  referred  to  changes 
which  had  taken  place  within  the  last  century  on  the  Humber  and  lower  Onse. 

Projected  Trans-Pyrexiean  Bailways.— A  note  in  the  supplement  to  the 

Tour  du  Monde  for  September  3  describes  the  steps  lately  taken  to  bring  to 
a  practical  issue  the  idea  of  through  railway  communication  across  the  range  of  the 
Pyrenees  which  has  been  in  the  air  for  the  last  twenty  years.  In  1885  a  convention 
was  signed  between  the  French  and  Spanish  Gbvemments  for  the  purpose  of 
farthering  the  construction  of  two  separate  lines,  the  one  across  the  western  part  of 
the  range,  from  Oloron  to  Jaca  by  the  Col  de  Ganfranc,  the  other  further  east,  from 
St  Girons  to  Lerida  by  the  Col  de  Salau.  It  was,  however,  never  ratified,  and 
no  farther  practical  steps  were  taken  until  last  year,  when  a  new  joint  commission' 
was  appointed  to  examine  the  question.  The  recommendations  of  this  conmiission, 
which  have  been  accepted  by  the  two  Gbvernments  and  embodied  in  a  new  oon- 
ventiony  are  to  the  effect  that  three  separate  lines  (including  the  two  originally^ 
proposed)  should  eventually  be  constructed,  but  that  the  first  to  be  taken  in  hand 
should  be  the  newest  project — that  of  a  line  from  Ax-les-Thermes  to  BipoU,. 
affording  a  direct  route  from  Toulouse  to  Barcelona,  and  also  facilitating  com* 
monication  between  France  and  Algeria  by  way  of  Carthagena  and  Oran.  The 
next  in  importance  is  considered  to  be  the  Oloron — Jaca  line,  which  will  greatly 
improve  the  communications  between  the  two  capitals,  the  telegraph  line  between 
No.  v.— November,  1904.]  2  q 
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which  already  makes  use  of  the  route.  The  third  line  would  ioTolTe  men 
difficultiea  owing  to  the  long  aection  to  be  coostr acted  on  the  Spanish  8id««  The 
coDTention  haa  not  yet  been  ratified  by  the  two  chambers,  and  the  question  of  ooit 
has  also  still  to  b3  Eolyed. 

■ig^tion  firom  Hong^y.— A  work  on  '  Migration  from  Hungary/  by  Dr. 
G.  Thirring,  Vice-Director  of  the  Communal  Statistical  Bureau  in  Badapeat,  in  the 
Ahr&je  du  Bulletin  de  la  Societe  hongroise  de  Giograpkie  (1902)  ahowa  that, 
while  the  history  of  Hungarian  emigration  reaches  back  into  the  fifteenth  century, 
it  has  never  attained  such  dimensions  as  in  the  last  few  decadea.  In  the  early 
days  it  was  directed  principally  towards  the  neighbouring  lands  of  Austria, 
Rumania,  and  Bukoyioa,  in  the  last  of  which  there  are  still  fife  Magyar  TillagH. 
Magyars  migrating  to  Rumania,  on  the  other  hand,  are  always  abeorbed  in  a  diort 
time  into  the  life  of  the  country.  la  the  two  decades  from  1881  to  1900^  the 
migration  from  Hungary  has  amountei  t3  380,000  souls,  or  2*3  per  oant.  of  the 
total  population.  Down  to  tho  present  day  the  current  of  emigration  in  the  eastern 
counties  (Siebenbiir^en)  has  bejn  directed  to  Rumania ;  in  the  southern  ooimtiei, 
to  Bjsnia  and  Servia;  in  the  western  counties,  to  Austria;  and  only  from  the 
northern  oounUcs  has  it  found  its  way  mostly  to  America.  To  speciQr  the  highwt 
relatife  and  the  greatest  absolute  drainage  of  p3pulation  in  the  difierent  adminie- 
trative  districts,  the  oounty  of  Siros  has  in  the  course  of  these  twenty  yean  lost 
by  emigration  26  per  cent.,  or  43,000  of  its  iohibitants ;  while  the  oounty  of 
Bics-Bodrog  (m  the  south)  has  lost  75|O0O,  or  15  per  cent.  In  1857  there 
^mly  63,000  Hungarians  dwelling  in  Austrii,  whereas  in  the  year  1900  there 
.more  than  270,000, 100,000  of  them  in  Vienna  alone.  The  emigration  to  Amerioa 
has  set  in  only  sinoe  the  eighteenth  century,  and  in  1841  the  Hungariana  founded 
in  the  State  of  Wisconsin  the  colony  of  Harasztyfalu,  which  now  as  Sauk  City  has 
long  lost  all  trace  of  Msgjar  character.  Not  till  1877  did  the  emigiation  aaanme 
large  proportions.  It  was  directed  especially  to  Pennsylvania,  New  York,  and 
Nejr  Jersey,  and  that  in  conEe|uence  of  strikes  among  American  workers.  The 
Tolume  of  emigration  attained  its  first  maximum  from  1886  to  1892,  and  its  arcood 
in  the  years  subsequent  to  1899,  since  which  date  Hungarians,  by  their  cheap  un- 
akilled  labour,  have  ousted  other  workers  in  yarious  departmeiti  of  industry,  ai^  e^., 
in  the  coalfields  of  PennsylFanis.  The  Hungarian  ranks,  therefore,  among  the  best 
hated  of  American  immigrants,  and  the  prohibitive  measures  put  in  force  against 
objectioaable  immigration  are  aimed  in  part  directly  at  Hnngarianf. 

Seeent  Baaaarch  on  Olaeiation  in  the  Carpathiani.--Fdlowing  the  ex- 
ample set  in  particular  by  Joseph  Partcch,  of  Breslau,  in  his  inyestigatioo  of  the 
high  Tatra,  a  series  of  exf^jrers  have  in  other  parts  of  the  Oarpathiane  hew  examin- 
ing the  traces  of  the  glaciation  of  the  Ice  age.  First  and  fbremoet,  Futech  himself 
has  continued  his  studies,  first  published  in  1SS2,  on  glacial  traoea  in  the  tram- 
Alpine  Biountains  of  Central  Europe.  In  l^^l.  1903,  and  1904,  he  extended  his 
examination  to  the  lowo-  Tatra,  and  the  results  obtuned  will  probably  be  pabliihed 
ahortly.  Meanwhile  he  has  giTen  a  first  instalment  in  a  paper  read  to  the  Silcsian 
section  of  the  Huogaro-Carpithia!!  Union  (^*' Wander ongea  und  StodieB  in  der 
aiedeiea  Talia**).  H;  has  now  restored  on  a  large  scale  the  pietoie  which  this, 
the  second  highest  chain  of  the  upper  Hungarian  Carpathians  (sqianted  from  the 
high  Tatra  by  the  broad  Talley  of  the  upper  Waag},  must  hare  preseotei  during 
the  Ice  agcu  Tne  glaciatioa  of  this  chain,  running  as  it  does  from  esat  to  west, 
was  uneTealy  ceTeloped,  bang  confined  exclusiTely  to  the  north  side.  In  this 
r«tp^:l  it  presents  an  analog  with  the  essentially  one-sided  ancient  gladation  in 
the  toithern  Cjirpaihiaas  and  the  mountains  of  the  Rilkan  rr^i**r***  lying  lo  the 
■Mrth  and  the  north  east.    The  glactcn  proceeded  frjm  the  ctrq«ae-like  TaUeys 
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whioh^  in  the  western  part  of  the  chain,  lie  heneath  the  three  highest  peaks  of  the 
chain— Jomhir,  6710  feet ;  Chopek,  6570  feet ;  and  Sjlisko,  6410  feet.    This  last, 
it  may  be  said  in  passing,  U  the  correct  name  for  the  peak  misnamed  Chabeoeo  on 
the  military  maps.    They  were  mostly  yalley-glaciers  depasiung  their  terminal 
moraines  as  far  as  3*1  miles  from  the  main  ridge,  which  stood  at  a  height  of  2600  to 
3300  feet  ahoye  sea-level.   Their  traces  are  distinctly  yisiblo  in  the  form  of  moraine- 
ridges,  yalley-stepe,  and  small  mountain  lakes.    In  the  southern  Carpathians  the 
traces  of  the  Ice  age  have  been  studied  more  particularly  by  Da  Msrtoime  (1898- 
1903),  Schafarzick  (1897),  an  1  Ludwig  yon  Ldszy  (1903).    They  were  first  brought 
to  light  in  this  region  by  Paul  L3hmann,of  Stettin,  in  1830>1884,  but  the  discoyery 
was  for  a  long  time  disputed  by  the  Htioguians,  though  afterwards  confirmed 
by  Rumanian  geologists.    Many  more  such  traces  were  found  by  De  Martonne, 
as  may  be  seen  in  his  paper,  "  La  p^riode  glaciaire  dans  lea  Karpites  meridional  as  *' 
(^Comptes  Rendus,    iz.    Congres  geol,  intemoL  de  Vienne^  1903,  pp.   691-702). 
Li6czy,  who  has  published  a  paper  on  this  subject  in  the  Proceedings  of  the  Hungarian 
Geographical  Society  (1904),  with  isohypsometric  map  of  the  western  part  of  the 
southern  Carpathians  (Retyezit)  and  isobathomstrio  maps  of  some  of  the  moun- 
tain lakes,  counts  in  the  whole  of  the  southern  Carpathians  ninety  such  lakes, 
to  which  he  toD  ascribes  a  glacial  origin.    A  comparison  of  their  situation  in  point 
of  altitude,  more  especially  with  that  of  the  "  Meeraugen  "  in  the  high  Tatra,  leads 
him  to  the  condusioa  that  in  the  Ice  age  the  outer  side  of  the  entire  Carpathian 
arc  must  haye  receiyed  a  larger  amount  of  precipitation  than  the  inner.    C? ijic,  who, 
in  a  recent  paper  on  the  Balkan  peniosula  (Mitt,  Oeog,  OeeelU,,  Wien,  1904),  has 
drawn  a  parallel  between  its  mountains  and  the  southern  Carpathians,  finds  that  the 
tiro  agree  as  regards  the  increasing  altitude  of  the  saow*line  and  the  lessening 
intensity  of  the  glaciation  from  west  to  east.    In  this  connection  he  makes  the 
interesting  conjecture  that,  contrary  t3  the  opinion  of  leading  geologists,  the  main 
Iwsin  of  the  northern  Adriatic  must  haye  been  occupied  by  water  during  the 
whole  of  the  Ice  age.     Oa  the  other  hand,  he  fits  in  the  dififerent  glaciatious  into 
the  stages  of  the  Alpine  Ice  age  lidd  down  by  Penck  and  Briickner.    Both  Cyijic 
in  the  Balkan  peninsula  and  De  Martonne  in  the  southern  Carpathians  Laye  obsenred 
a  twofold  glaciation,  the  second  and  smaller  of  which  was  limited  to  the  well- 
deyeloped  cirque-yalleys.     It  is  eyident  that  much  exploring  work  still  remains  to 
be  done  in  this  connection,  not  only  in  the  Rbtyezdt,  but  also,  probably,  in  other 
mountain  groups,  such  as  that  which  lies  at  the  sources  of  the  TiieiBS,  the  Howerla 
group,  and  others. 

ASIA. 

Lake  Kosao-Ool.— Dr.  A.  Woeikoff  giyes,  in  Petermanns  MitkUungm  (1904, 
No.  6),  a  note  on  a  scientific  examination,  by  S.  Peretolchin,  of  Lake  Kosso-Qol» 
the  second  in  area  of  the  lakes  of  Eastern  Asia  which  has  been  the  subject  of  a 
memoir  (in  Rassian)  in  the  Trudi  of  the  Society  of  Katoralists  in  the  Uniyersity  of 
Kazan  for  1903.  The  length  of  the  lake^  which  is  six  times  as  large  as  the  Lake  of 
Constance,  is  83  miles,  the  greatest  breadth  24^  miles,  and  the  altitude  aboye  sea-leyel 
.  about  5470  feet.  The  western  shore  is  generally  steep,  but  the  eastern  much  more 
gradual,  with  many  bays.  The  riyer  E^,  the  outlet  of  the  lake,  is  only  some  20 
yards  wide  and  3  feet  deep.  The  maximum  depth  disclosed  by  fiye  lines  of 
aoundings  was  676  feet,  but  depths  reaching  300  feet  were  found  on  all  the 
flections,  the  drop  (rom  the  shores  being  comparatiyely  steep,  and  the  greater  part 
of  the  lake-floor  fairly  leyel.  The  mean  depth  is  estimated  at  about  500  feet. 
Obserrations  on  the  temperature  at  yarious  depths  were  taken  in  August  of  1897 
and  18999  t^n<i  July  of  1900.    In  the  first-named  year  a  surface  temperature  of  59*^*2 

2  Q  2 
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Fahr.  was  recorded  in  the  northern  part ;  in  the  second,  54^^  in  the  oentra  (near 
Dola-Koi  Island) ;  and  in  the  third,  one  of  46<'  in  the  south.  At  depths  of  33  ftti 
(above  which  in  every  case  the  most  sudden  drop  occurred)  mnd  OTer,  the 
differences  were  comparatively  slight  (temperature  at  33  feet,  44^-6  in  1897, 43^ 
in  1900 ;  at  300  feet,  about  38}^"*  in  1899  and  1900).  In  the  cold  summer  of  1902 
the  surface  temperature  was  only  4P  near  Dola-Eoi.  Eo68>G'ol  belongs  to  Ford's 
type  of  lakes  of  temperate  latitudes,  i.e.  the  temperature  in  summer  is  above  thstef 
the  maximum  density,  39^*1  Fahr.,  in  winter  below.  The  lake  freeses  at  the  begiQ- 
ning  of  December,  and  becomes  free  from  ice  in  June  or  July.  Both  water  end  See 
are  very  transparent;  the  thickness  of  the  latter  reaches  3-5  feet.  The  9ir 
temperature  is  low  on  the  shores,  daily  means  above  55®  not  being  reoorded  untO 
the  end  of  July. 

The  Korih-Eastern  Passage.— It  appearF,  from  a  telegram  receiTed  by  the 
Bussian  Hydrographical  Department  from  Colonel  Drizheoko,  that  the  expedition 
for  the  exploration  of  the  route  to  the  mouths  of  the  Ob  and  the  Yenisei  has 
concluded  its  work  by  a  detailed  survey  of  the  western  coast  of  the  Yslmal 
peninsula.  It  has  also  described  the  Byelyi  island,  which  is  an  important  point 
on  the  route.  The  astronomical  determinations  of  Colonel  Drizhenko  are  of 
special  interest,  in  that  they  show  with  what  an  accuracy  the  officer  Iranoff,  who 
described  the  Yalmal  coast  in  the  thirties  of  the  last  century,  made  his  astronomical 
determinations.  The  work  of  exploration  and  survey  of  the  route  to  the  months 
of  the  Ob  and  Yenisei,  which  has  taken  fully  eight  years,  is  now  completed.  It 
appears  that  under  favourable  weather  conditions  the  whole  distance  firom  Ark- 
hangelsk can  easily  be  covered  in  seven  days,  to  which  ele?en  days  must  be  added 
if  the  ship  starts  from  St.  Petersburg. 

The  Orand  Canal  of  China.— Father  Domin.  Gandar,  8. J.,  has  pablishadt 
as  Various  Hnologiques,  No.  4,  a  reprint  of  his  historical  and  descriptive  study  of 
the  Imperial  canal.    The  earliest  account  of  the  canal  is  found  in  the  writings  of 
Confucius.    Dug  about  485  b.c.,  the  first  canal  united  the  Yang-tse  Kiang  with 
the  Hwai-ho  across  an  interval  of  over  30  leagues.    The  history  of  its  successive 
enlargements  and  transformations,  illustrated  by  a  series  of  diagrams,  is  followed 
through  the  period  of  the  three  kingi*,  in  which  (24  a.d.)  the  waters  were  diverted 
through  the  lakes  Tsin  and  P^  ma,  and  through  the  dynasties  of  Tsin,  Swei,  and 
Tang,  endiog  under  the  Song  dynasty  in  1078.     Lasting  £ome  1563  years,  the 
ancient  canal  attained  the  length  of  435  miles,  from  Tsiog-ho-hien  to  Hang-Chan. 
While  the  ancient  canal  was  fed  by  the  Yang-t^e  Kiang,  flowing  from  ^ outh 
northwards,  the  new  canal   wa^  fed  by  the  Hwai-ho,   flowing  in  an  opposite 
direction — a  change  in  the  relief  of  the  soil  attributable,  in  part  at  least,  to  the 
action  of  the  Hwang-ho.    The  current  of  events  is  traced  from  1071,  when  the 
Yellow  river,  bursting  its  banks^  changed  its  direction  from  north  to  south  to  throw 
itself  eastwards  into  the  Chang-che-lo,  down  to  the  year  1289,  when  new  works 
were  begun,  and  in  three  years  the  navigable  way  from  Hang-Chau  to  the  Yellow 
river  was  continued  to  the  capital  of  Kublai  Khan.    By  this  continuation  of  over 
600  miles,  the  Imperial  canal  reached  a  total  length  of  more  than  400  leagues. 
Throughout  its  whole  extent  it  is  known  as  Yun-bo  ("  canal  of  transports  ")  and  Yun* 
liaog  ho  (*'  canal  of  transport  of  tribute  ").    The  northern  part,  to  the  north  of  the 
Blue  river,  much  the  busiest  and  most  important,  is  divided  into  a  south,  a  central, 
and  a  northern  section.     Two  chapters,  illustrated  by  diagrams,  are  devoted  to  the 
exacting  labours  involved  in  the  maintenance  of  tie  canal  under  the  successive 
dynasties  of  the  Ming  and  the  Tdng.    Next  follows  an  account  of  the  state  of  the 
esnal,  1860-1893 ;  its  aotusl  ssnrice  in  the  cause  of  navigation ;  its  fiusilities  and 
viris*'**^  m  bridges,  which  are  purposely  reduced  to  a 


Till  MONTHLT  BIOORD.  589 

minimum ;  iU  safety  for  purposes  of  nayigatioD,  etc.  Two  maps  show  the  existing 
canal  in  two  sections.  Its  total  course  measures  3630  li»  of  which  2010  fall  to 
the  distance  between  Tong-Obau  and  Peking. 

Weihaiwei. — A  recent  colonial  report  on  Weihaiwei  gives  meteorological 
retmns  showing  that  in  1903  rain  fell  in  this  ^*  white  man's  climate"  on  seventy-two 
days,  including  snow  on  eighteen  days,  to  the  amount  of  35*47  inches,  a  record 
rainfall  for  the  last  five  years,  exceeding  that  of  1902  by  6*63  inches.  The  wettest 
moDtb,  August,  yielded  14*18  inches.  The  highest  mean  monthly  temperature 
was  81^  for  August ;  the  actual  maximum,  92°  in  July ;  the  lowest,  17^  in  January. 
The  rainfSsll  of  the  last  two  years  shows  the  bridges  on  the  coast  and  Chifu  roads  to 
be  insufficient.  The  island  of  Liu  Eung  is  reported  to  be  extremely  healthy,  being 
cool  in  summer,  sunny  snd  bracing  in  winter ;  the  atmosphere  dry.  In  the  summer 
of  1903,  the  maximum  temperature  did  not  exceed  86^  Fahr.  Among  the  improve- 
ments made  in  the  itiland  in  1903  is  the  coostruction  of  a  sea-wsll  slong  the  shore, 
and  the  laying  out  of  the  area  behind  it.  On  the  mainland  the  main  road  from 
Half  Moon  bay  to  Flagstaff  point,  a  leogth  of  5  miles,  has  been  metalled,  while 
two  new  streets  have  been  run  through  Port  Edward.  In  1903,  242  steamers 
of  244,940  tons  entered  the  port,  a  66-per-oent.  increase  over  the  shipping  of  1902. 
The  exports  and  imports  show  a  proportionate  increase,  the  export  of  ground  nuts 
increasing  from  918  piculs  in  1902  to  10,847  in  1903,  that  of  salt  fish  from  10  to 
1392  piculs.  The  population  of  the  leased  territory  (285  sq.  miles)  is  about 
150,000,  including  that  on  Liu  Eung  island,  which  is  not  more  than  2000.  As 
regards  the  resources  of  the  territory,  it  is  pointed  out  that  there  are  about  85,000 
acres  planted  with  scrub  oak,  a  suitable  food  for  the  silkworm,  which  might  yield 
4000  cocoons  per  annum.  A  flourishing  fruit  trade  might  also  be  established  by 
the  introduction  of  the  best  European  varieties  of  fruits.  The  suitability  of  the 
territory  for  the  growth  of  vines,  field  crops,  foristry,  shade  trees,  and  white  wax  is 
also  indicated. 

AFRICA. 


Captain  Boyd  Alexander  in  ]figeria.-~Writing  from  Lokoja  on  July  28 

of  this  year,  Captain  Boyd  Alexander  gave  a  short  summary  of  the  proceedings  of 
bia  expedition  for  survey  and  zoological  work  in  Nigeria  (Journal,  vol.  xxiii. 
p.  255)  down  to  that  date.  Some  unforeseen  difficulties  and  delays  had  occurred, 
arising  principally  from  the  illness  of  one  or  two  members  of  his  party ;  but  these 
had  recovered  at  the  time  of  writing,  and  it  was  hoped  that  a  renewed  start  for  the 
first  main  objective  of  the  expedition — ^Bomu — would  shortly  be  made.  Reaching 
Lokoja  on  March  24,  the  expedition  at  once  prepared  for  the  journey  up  the  Benue 
to  Ibi,  which  had  been  fixed  upon  as  the  first  base.  The  two  steel  boats  were  put 
together,  and  a  start  was  made  on  March  31  with  these  and  five  large  canoes.  The 
ayerage  depth  of  the  Benue  was  then  3  feet,  and  there  were  many  sandbanks,  but 
the  steel  boats  proved  very  satisfactory,  tbe  Hodgett  principle  adopted  (that  of 
having  a  curved-in  bottom)  *  giving  stability  and  buojancy,  and  at  the  same  time 
causing  less  resistance  to  the  current,  which  ran  in  places  at  the  rate  of  6  miles 
an  hour.  The  arrival  at  Ibi  took  place  at  the  worst  season  (April — ^Ma^  )  as  regards 
health,  though  the  best  for  survey  and  geological  work,  as  the  grass  is  still 
short  and  the  air  is  not  clouded  by  bush  fires.  From  Ibi  (where  five  clear 
nights  favoured  the  astronomical  observations)  it  was  decided  first  to  triangulate 
«8  far  as  Bauchi  with  a  view  to  connecting  this  place  with  subsequent  work  in 


*  The  same  principle  was  adopted  with  success,  it  will  be  remembered,  for  the 
•ieam-launoh  taken  up  the  Zambezi  by  Major  Gibbons. 
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Bornu.    By  a  fortunate  chance,  some  good  sights  were  obUioed  on  to  the  Muiefaiton 

range,  which  came  out  clear  and  distinct  one  afternoon  after  heavy  rain.     By  thia 

means  60  miles  of  heavy  bush  country  was  bridged  oyer,  the  pointa  in  the  nmge 

being  subsequently  picked  up  during  the  triangulation.    This  wa'a  the  wotk  of 

Lieut.  Claude  Alexander  and  Mr.  Talbc  t,  but  it  was  hampered,  firtt  hj  the  IUimm 

of  Mr.  Talbot,  afterwards  by  the  famine  then  prevailing  in  the  country ;  hat  good 

progress  was  eventually  made,  and  the  latest  accounts  stated  that  only  one  more 

station  remained  to  be  occupied  before  Bauchi  should  be  reached.     A  good  oceolta^ 

tion  was  taken  at  Wase  by  Mr.  Talbot,  and  the  bearings  of  distant  points  in  the 

hill  country  obtained  from  the  remarkable  rock  at  that    place.      Meanwhile^ 

zoological  work  was  done  by  the  leader  and  Captain  Oosliog  at   Ibf,  srd  a  fine 

collection  was  obtained  by  the  Portuguese  assistant  from  the  hilla  aboat  Tarknm 

to  the  south.    This  man  met  with  many  of  the  Munchi  people— an  indoatrioiii 

race  whose  wtll-kept  farms  offer  a  great  cont^ist  to  the  slipshod  methods  of  thtfr 

northern  neighbours,  though  they  have  hitherto  shown  themselves  adverse  to  tie 

coming  of  the  white  man.    Like  their  neighbours,  the  Egbaras  and  BassaF,  they 

are  typical  Bantus,  and  they  show  a  remarkable  resemblance,  in  dresp,  manners, 

and  customs,  to  the  Bubis  of  Fernando  Po.    Preparations  were  now  made  for  the 

departure  of  the  river  column  up  the  Gbngola  (or  GomVe,  as  it  is  called  by  the 

natives))  and  the  two  boats,  with  a  flotilla  of  canoep,  left  for  this  river  on  June  30^ 

being  probably  the  first  transport  boats  to  make  its  ascent.    Athaka,  on  its  upper 

course  (in  10°  26'  K.,  11°  7'  E.)  has  been  chosen  as  the  next  base.    It  lies  centnlly 

between   the  large  towns  of  Kupto,  Burmi,  and  Naffata,  whence  the  necessaij 

supplies  can  be  drawn.    The  survey  column  was  to  move  overland  to  Aahaks, 

whence  it  was  proposed  to  take  the  bulk  of  the  expedition  across  to  the  KomaSogo, 

and  descend  this  to  Yo  and  Lake  Chad,  another  column  with  supplies  going  by 

road  to  Euka.    Captain  Alexander  had  meanwhile  run  down  to  Lokoja,  but  hoped 

to  leave  for  Bauchi  in  a  few  daj  s  by  the  Loko-Keffi  route,  hoping  to  obtain  some 

interesting  soi  logical  data  en  route,  as  the  hills  above  Keffi  may  possibly  be  found 

to  influence  distribution. 

A  Characteristic  Form  of  Snrface  in  Africa.— All  who  have  read  the 
accounts  of  African  travellerp,  descriptive  of  the  surface  features  of  the  continent, 
must  have  been  struck  with  the  frequency  of  recurrence  of  a  type  of  surface  in 
which  a  generally  level  plain  is  brcken  here  and  there  by  isolated  elevations 
(usually  composed  of  granite  or  other  ancient  crystalline  roskh),  rising  like  inlands 
above  the  general  level  of  the  country.  For  certain  special  regions  attempts  have 
been  made  {e.g.  that  of  Dr.  Dantz,  in  regaid  to  German  East  Africa,  referred  to  in 
vol.  XX.  p.  231  of  the  JourvaV)  to  explain  the  mode  of  origin  of  this  form  of  surface ; 
but  few  writers  (if  any)  have  taken  a  general  survey  of  the  whole  continent  ftom 
this  point  of  view.  This  is  now  done  by  Dr.  S.  Pasf  arge  in  the  Xaturwissenschaftliche 
Wochenschri/t  for  July  17  last,  in  a  paper  which,  though  its  conclnsions  are 
largely  based  on  hyfotheeip,  is  suggestive  and  valuable  as  showing  the  importance 
of  a  further  study  of  tie  question.  After  mentioning  the  various  possible  ways  in 
which  such  a  form  of  surface,  which  is  found  principally  in  the  Sudan,  East  and 
South  Africa,  might  originate  *  (by  tectonic,  marine,  volcanic,  or  erosional  agencies). 
Dr.  Passarge  deals  in  turn  with  different  areas,  each  of  which  he  considers  to 
display  a  special  type  of  the  feature  in  question.  Beginning  with  Bechuanaland, 
where  he  has  himself  studied  it  with  specibl  care,  he  finds  the  present  surface  can 
only  be  explained  as  a  result  of  eros!on — the  mountain  being  outstanding  masses 


•  As  a  general  term  for  this  type   of  landscape,  Dr.  PaFsarfre  uses  the  clearly 
descriptive  if  somewhat  cumbrous  expression ''Inselsberglandschaft." 
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of  rock  lefi  by  the  action  of  denudation — and  that  this  erosion  can  haye  been  none 
other  than  ^ind-eroiion  acting  under  more  or  less. desert  conditions.  Coming  next 
to  Adamawa  (also  known  to  bim  from  personal  observation),  he  finds  a  type 
which,  though  differing  from  that  of  Bechuanaland,  can,  he  thinks,  be  explained  as 
baying  originated  in  the  same  way,  though  subsequently  modified  by  river  erosion. 
In  Eordofan,  the  original  framework  of  which  was  considered  by  Dr.  Linck  (the 
latest  scientific  travtller  to  risit  the  country)  to  have  Veen  a  mountain  land  seamed 
by  deep  vaUeys,  Dr.  Passarge  likewise  sees  evidences  of  an  old  surface  of  wind- 
erobion,  pointing  to  the  survey  under  Prout  in  the  seventies  of  last  century  as 
ahowing  that  the  granitic  detritus  now  spread  over  the  surface  overlies  a  stratum  of 
xnica-schist,  which  occurs  at  a  remaikably  even  depth  below  the  surface.  He  thus 
considers  that  the  i  Id  plain  of  SBolian  dmudation  has  been  since  covered  over  by 
detritus,  obtained  from  the  wearing  down  of  the  mountains.  In  regard  both  to 
Koidofian  and  the  large  areas  cf  the  Sudan  com[io?ed  of  non-fossiliferous  sandstone, 
he  negatives  the  idea  that  the  existing  surface  formations  are  the  result  of  marine 
denudation,  holding  that  they  are  the  counterpart  of  the  lower  portion  of  the 
Kubian  Sandstone,  which  has  been  thought  to  be  of  continental  origin,  and  which 
inras  formed  in  Mesozoic  times,  before  the  Cenomanian  influx  of  the  sea  in  these 
region?.  It  will  be  seen  that  Dr.  Passarge  is  perhaps  too  much  inclined  to  reduce 
aU  the  types  to  one  original  mode  of  formation,  so  that  the  suggested  conclusion^ 
that  much  of  equatorial  Africa  was  subject  to  desert  conditions  \a  Mesozoic 
times,  rests  at  present,  as  he  himself  allowp,  on  anything  but  a  sure  foundation. 
But  the  interest  attaching  to  a  further  investigation  of  this  form  of  surface  in  its 
bearing  in  the  past  history  of  Africa  and  the  Earth  as  a  whole,  is  clearly  brought, 
out  by  the  paper. 

AXBRIOA 

Buried  Ice-aheets  in  the  Tundra  of  Korih  America.— In  the  third  number 

of  the  Jowmal  of  Qeciogy  for  the  present  year,  Mr.  J.  B.  Tyrrell  explains  the 
formation  and  growth  of  buried  iceniheets  examined  by  bim  in  the  Yukon  territory. 
Between  the  glaciated  ccast  and  the  Rocky  Mountain  ranges  is  a  country  of  high 
hills  and  deep  valleys.    In  the  bottoms  of  these  valleys  flow  streams  flanked  on 
one  or  both  sides  by  alluvial  depofiits,  from  10  to  100  ftet  in  depth,  consisting 
below  of  coarse  sand  and  gravel ;  above  thip,  of  fine  sands  with  peaty  and  vegetable 
matter;  and,  as  topmost  layer,  of ''muck"  or  Fpbagnum  swamps.    The  surface  of 
this  region,  whether  formed  of  ^  muck,"  gravel,  or  rock  in  place,  is  almost  every- 
where permanently  frozen.  Here  and  there,  however,  are  unfrozen  channeb  through 
which  issue  springs  from  the  sides  of  the  hills,  carrying  water  from  the  unfrozen 
depths  to  the  surface.   Some  of  these  springs  lie  beneath  the  ordinary  surface  level. 
{j6t  the  flow  from  the  spring  be  not  largp,  and  the  groucd  be  covered  with  a 
cohsrcDt  mass  of  sphagnum  bog,  then  the  spring  water,  already,  at  32^  £^r., 
risea  till,  within  the  influence  of  the  atmosphere  above,  it  freezes.    With  the  in- 
onasing  cold  of  winter  the  ice  continues  to  form  downward.    At  lengthy  a  few 
feet  below  the  surface,  but  still  within  the  influence  of  the  low  external  tempera- 
inrty  a  plane  of  weakness,  generally  determined  by  a  thin  horizontal  band  of  silt 
or  fine  sand,  is  reached  in  the  frozen  vegetable  deposit.    All  outlet  to  the  top 
being  now  permanently  blocked,  the  water  is  forced  along  this  plane,  and  there 
freezes^    Increasing  in  extett,  it  increases  alsD  in  thickness,  until  its  bottom  plane 
is  beyond  the  reach  cf  the  low  atmospheric  temperature  above.    Thereafter  it 
continues  to  increase  in  extent ,  but  not  in  depth.    With  the  advent  of  warm 
weather  the  growth  of  the  ice-bhcet  ceases,  but  the  cold  spring  water  continuing 
to  rise  up  beneath  it  has  little  power  to  melt  it,  and.  its  "  muck  "  covering,  being 
an  excellent  non-conductor  of  heat,  protects  it  from  sun  and  wind,  and  prevents  it 
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from  thawing.  Such  sheets  of  clear  ice,  more  or  less  horizontal,  attain  m 
of  from  6  inches  to  3  feet  or  more.  In  area  they  differ  greatly.  One  obserred  faj 
Mr.  Tyrrell  on  the  shore  of  Lake  Daly,  west  of  Hudson  Bay,  might  underlie  a 
square  mile  or  more.  Many  in  the  bottom  lands  of  the  gold-beariog  Klondyke 
creeks  vary  in  length  from  100  to  1000  feet,  and  in  width  from  50  to  200  feet. 

A  Journey  round  Kount  KoKinley. — The  American  polar  trayeller.  Dr.  F. 
A.  Cook,  deecribea  in  the  Bulletin  of  the  American  Geographical  Society  (1904, 
No.  6)  an  expedition  to  Mount  McKiuley,  the  highest  summit  of  North  Amerioa, 
carried  out  by  him  in  1903,  with  a  small  party  from  New  York  and  Seattle.  Dr. 
Cook  had  set  before  him  as  an  object  of  his  ambition  the  asoent  of  ihe  great 
mountain,  but  though  this  was  not  accomplished,  a  height  of  11,400  feet  wae  reached 
and  the  entire  circuit  of  the  mountain  made,  so  that  our  knowledge  of  the  featoRS 
of  the  Alaskan  range  in  which  it  stands  has  receiyed  some  welcome  additions. 
Landing  at  Tyonek,  on  Cook  inlet,  on  June  23,  the  explorers  started  with 
fourteen  pack-horses  for  a  tramp  of  500  miles  to  the  west  side  of  the  range,  which 
was  chosen  as  the  most  promimng  for  the  first  attempt  For  thirty  days  they 
suffered  from  cold  rains,  and  men  and  horses  were  tormented  by  mosquitoes ;  but 
on  the  far  side  of  the  range  these  disappeared,  the  weather  improved,  and  game 
was  eyerywhere  abundant.  On  August  14  a  base  camp  was  pitched  14  miles 
north-west  cf  the  great  mountain,  which  on  this  side  showed,  above  12^000  feet,  an 
almost  uninterrupted  cliff  of  pink  graoite,  with  ridges  running  out  to  the  north-eaat 
and  south-west.  The  latter  ridge  seemed  to  give  a  possible  route  to  the  summit, 
and  two  attempts  were  made  to  ascend  by  it,  but  on  both  occasions  insnrmoantable 
obstacles  barred  the  way.  The  second  attempt  wfis  made  over  the  surface  of  the 
Peters  glacier,  which  descends  on  this  side,  but  the  travellers  were  brought  up  at 
the  foot  of  a  nearly  veitical  granite  wall  of  4000  feet.  It  was  too  late  to  make 
an  attempt  from  the  north  or  east,  but  Dr.  Cook  and  his  companions  made  a 
circuit  to  the  north-east,  crossed  the  lange,  and  then  skirted  its  eastern  face, 
returning  to  the  coast  by  the  Sushitna  river.  Mount  McKinley  is  said  to  standout 
as  a  giant  peak  from  whatevtr  side  it  is  viewed.  From  the  west  it  rises  out  of  a 
great  extent  of  low  grasf^y  country,  while  it  is  continued  on  both  sides  as  a  range 
10,000  feet  high — sharp,  narrow,  and  crested  with  icy  cornices.  In  its  general 
appearance  the  mountain  is  likened  to  the  crown  of  a  molar  tooth.  Besides  the 
gieat  Peters  glacier,  iihich  sweeps  the  whole  western  face,  there  are  two  vast 
glaciers  on  the  east  and  souih-ea&t,  one  of  which,  Fidele  glacier,  is  thought  by  Dr. 
Cook  to  be  the  largest  of  interior  Alaska. 

AVSTBALASIA  AHD  PAGITIG  ISLAHDS. 

Bellenden-Ker  Bange,  Queensland.-— A  Queensland  official  report  by  Mr. 

A.  Meston  on  an  expedition  carried  out  this  year  to  Bellenden-Eer  range,  throws 
new  light  on  its  geography  and  flora  and  fauna.  Startiog  in  the  north,  near  Behana 
creek,  20  milts  south  of  Cairns,  the  range  rises  gradually  into  a  ridge  1700  feet 
high.  Thence  dipping  300  feet  in  a  saddle,  it  again  rises  to  2400  feet  in  Mount 
Toreesa,  the  first  peak  in  the  range.  Thence,  after  another  dip  of  600  feet,  it  rises 
in  Mount  Sophia  to  4060  feet.  Again  descending  ICOO  feet,  it  then  rises  abruptly  in 
the  North  peak  to  6000  feet.  Beyond  this  North  peak,  the  range,  gradually  curving 
south-west  and  westwards,  sends  up  four  more  peaks,  ending  in  the  southern  and 
highest  peak  at  5200  feet.  In  its  further  course  the  range  broadens  out,  and  in 
this  direction  a  spur  conmcts  it  with  the  Bartlo  Freie  range,  dividing  the  waters 
flowing  south  into  the  Russell  from  those  flowing  north  into  the  Mulgrave.  The 
total  length  is  about  18  miles.  Clothed  from  apex  to  base  in  luxuriant  jungle,  the 
western  slopes  descend  some  3C00  feet  in  the  first  3  milec,  and  1200  feet  in  the 
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next  3.  The  eastern  slopes  are^  also  steep,  but  the  vegetatioD  is  relatively  poor. 
The  yearly  rainfall  is  about  200  inches.  The  whole  range  is  composed  of  granite, 
traTersed  everywhere  by  quartz  reefs  and  veins.  Dense  luxuriant  scrub  covers  the 
whole  area,  the  soil  of  which  is  composed  entirely  of  decomposed  vegetation.  The 
steep  spurs  and  deep  raviues  are  covered  by  gigantic  vegetatioo,  and  it  is  in 
the  dark  ravines  of  the  western  side,  where  no  sunlight  c  nters  before  9  and  10  a.m., 
that  the  vegetation  is  rankest.  Enormous  trees  grow  from  the  base  up  to  4500 
feoL  On  the  south  spur  alone  there  is  an  incalculable  quantity  of  splendid 
timber,  a  remarkable  fact  being  its  intense  hardness,  saplings  of  6  inches  diameter 
being  as  hard  as  iron  bark  in  South  Queensland.  Starting  as  low  as  2600  feet,  the 
maogosteen  tree  showed  no  signs  of  fruit  till  at  4000  fiet,  but  thence  as  far  up  as 
4700  feet  the  trees  were  nearly  all  fruiting.  As  the  result  of  his  expeditions 
of  1S89  and  1904,  Mr.  Weston  concludes  that  Queensland  possesses  the  most 
interesting  flora  and  the  most  numerous  and  yaluable  wild  fruits  in  the  world. 
From  his  last  expedition  he  brought  down  nearly  a  hundred  kinds  of  fruits,  not 
one  of  which  is  known  outside  the  Bellenden-Eer  range.  Of  theie  thirty-five  are 
edible  in  their  present  wild  state. 

POLAB  BSaiOlS. 

Fonil  Flora  of  the  Antarotio :  Erratum.— We  regret  that  m  the  note  on 
this  subject  in  the  August  number  of  the  Journal  (p.  200),  Dr.  Nathorst's  name 
wa«y  by  a  slip  of  the  pen,  replaced  in  the  latter  part  of  the  note  by  that  of 
I>r.  Andersson,  who  had  leen  alluded  to  previously  as  the  disoo\erer  of  fossil 
remaioB  of  plants  in  the  Antarctic.  As  stated  at  the  beginning  of  the  note, 
the  discussion  of  the  questions  involved  by  this  discoiery  is  from  the  (en  of 
I>r.  Nathorst,  by  whom  the  identifications  allude!  to  in  the  latter  part  of  the 
note  were  made,  and  whose  name  should  therefore  be  read  throughout  this  part  in 
place  of  that  of  Dr.  Andersson. 

XATHSMATIOAL  AVB  PEYBIGAL  0£OGBAPET. 

The  Proposed  Indian  Ocean  Expedition. — As  mentioned  in  our  report  of  the 
Olambridge  meeting  of  the  British  Association,  an  im|ortant  expedition  is  shortly 
to  be  despatched  by  the  Admiralty  for  the  scientific  examination  of  the  Indian 
ooean  on  the  lines  followed  by  the  Challenger  Expedition  in  regard  to  the  other 
great  oceans.  For  want  of  such  a  detailed  study  in  the  case  of  the  Indian  ocean, 
oar  knowledge  of  the  configuration  of  its  floor,  of  the  conditions  of  temperature 
and  salinity  of  its  waters,  and  of  the  distribution  of  life  within  it,  is  at  present 
extremely  defective,  and  all  interested  in  such  questions  will  learn  with  satbfactlon 
Uiat  they  are  now  likely  to  receive  elucidation  as  a  result  of  the  proposed  expedi* 
tiOD.  B.M.S.  SeaJark  has  been  detailed  for  the  purpose,  and  wiU,  it  is  hoped,  leave 
C^lon  in  April,  1905,  to  commence  operations.  Permission  bas  been  given  for 
two  naturalists  to  sccompany  her,  the  first  of  whom,  Mr.  J.  Stanley  Gardiner 
(Fellow  of  Gonville  and  Caius  College,  Cambridge),  is  already  well  known  to 
geographers  for  his  researches  in  marine  biology  and  allied  subjects  in  the  Pacific, 
and  among  the  Maldive  and  Laccadive  archipelagoep,  extending  in  all  over  nine 
yeara*  The  second  naturalist,  Mr.  Forster  Cooper  (also  of  Caius  College),  has 
QMnt  nearly  a  year  in  the  Maldives  and  in  Ceylon.  The  programme  laid  down 
for  the  expedition  is  as  followp.  The  Sealurk  will  proceed  first  to  the  Cbagos 
archipelago,  where  three  months  will  be  spent  in  sounding,  dredging,  etc.  A  line 
of  soondiogs  will  then  be  run  down  to  the  Seychelles-Mauritius  line,  and  an 
additional  three  months  will  be  spent  in  thoroughly  examining  the  submerged 
banks  on  that  line,  the  Nazareth  and  Saya  de  Malha.    Agalegas  islands  will  then 
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be  Tisited,  and  the  expedition  i^ill  end  at  the  Seychelles.  The  work  of  the 
expedition  will  be  of  Fpecial  interest  in  view  of  the  former  land  oomiectloii  whidi 
almost  certainly  existed  between  India,  Madagascar,  and  South  Africa.  £q  additioo 
to  the  soundings,  temperature  and  salinity  observations  will  be  made  throogbcwt, 
and  samples  of  the  bottom  deposits  taken.  A  special  feature  will  be  the  ezMnim- 
tion  of  the  general  conditions  of  the  intermediate  depthp,  from  50  to  500  fiUkonw, 
with  particular  reference  to  their  fauna  and  flora,  and  the  formation  of  eonl  aod 
other  banks.  Attention  will  also  be  paid  to  the  distribution  of  littoral  anlmaJi^ 
both  vertically  and  horizontally,  as  well  as  that  of  the  pelagic  fauns,  this  last  wi^ 
special  reference  to  the  larrsD  of  littoral  forms. 

■ethodf  of  determining  Coastal  Deyelopment— Memraration  meclods 

of  determining  geographical  distinctions  give  useful  results,  provided  they  "tie 

obtained  by  legitimate  processes,  and  are  used  v(  ith  discrimination  as  a  cootribatioa 

to,  and  not  as  a  complete  solutfon  of,  geographical  problems.    The  qncstion  of 

expressing  coastal  devtlopment  numerically  is  an  dd  cue.    Earl  Ritter,  regardiog 

the  coast  as  an  indication- of  the  penetrability  of  the  land,  expressed  the  ooastel 

development  in  terms  of  the  area  of  the  land.     The  numerical  expresrion 

was  in  the  ratio  of  the  actual  length  of  shore-line  to  the  minimum  possible 

meter,  i.e.  the  length  of  the  circumference  of  a  circle  enclosing  the  area  in  qaeatiom 

A  second  method  is  to  compare  the  length  of  the  actual  shore-line  with  that  obttlBed 

by  joining  the  innermost  or  the  outermost  points  by  straight  lines  or  by  doable ' 

tangents.    A  third  method,  recently  employed  by  F.  Schwind  ('*Die  RiaskfUtaa 

und  ihr  Verhaltnis  zu  den  Fjordk  listen  unter  besondercr  Beriickaichtigaog  dar 

horizontal  Gliiderung,"  Liepzig  Dissertation,  1001),  compares  the  length  et  Ike 

shore-line  with  that  of  a  selected  isobath,  which  has  a  much  smoother  coareeb    A 

fonrth  method  is  to  compare  the  areas  of  two  surfacep,  e,g,  that  of  the  nudnlaod 

limited  by  a  selected  contour  with  ih&t  of  the  peninsulas  and  islanla  lying  oulslde 

this  contour,  or  the  ratio  of  the  areas  between  the  equidistant  lines  landward  and 

seaward  of  the  shore-line.     Prof,  de  Martonne  has  criticized  these  methoda  ("Le 

d^veloppement  des   c6tes    bfetonnes    et    leur    dtude    morphologiqup,**    TVavaux 

scientifiques  de  VUniversiie  de  Bennes,  vol.  iL  part  iii.,  1903),  and  summarises  the 

desiderata  for  the  numerical  expression  of  coastal  development  as  follows:  (a)  The 

results  should  give  correspond ing  value  for  homologous  coasts ;  (b)  the  values  ^ould 

be  capable  of  arrsngement  in  a  series  correpponding  to  the  sequence  of  the  phenomana 

determining  the  forms  of  the  coast  which  they  represent ;  (c)  vertical  as  well  as 

horizontal  dimeuhions  should  be  taken  into  account.     He  agrees  with   Ratzel 

("  Studien  iiber  KUstensaum,'*  Bericlit.  K,  Sachs.  Geseh,  der  Wissenseha/'tf  Leip^ 

phiL'hist,  Klasse^  August  1, 1903,  p.  205)  that  linear  comparisons  should  be  between 

the  shore-line  and  a  real  contour-line,  but  he  points  out  that  the  ratios  for  the 

great  lobed  coasts,  e.g,  anses  of  Britanny,  >ftill  be  almost  indistinguishable  fixm 

those  for  the  alluvial  (marsh)  type.   He  suggests  that  a  comparison  of  lengths  with 

areas  is  the  best,  and  that  the  area  of  such  a  belt  as  that  between  the  contour-lines 

of  +10  and  —10,  or  +20  and  —20  metres  will  yield  the  most  fruitful  results. 

The  Energy  developed  by  Earthquakes.— Dr.  R.  von  ESvet-ligefthy,  of 

Budapest,  is  responsible  for  an  ingenious  calculation  of  the  work  done  by  great 
earthquakes.  Staxting  from  the  coincidence  between  periods  of  rapid  displace- 
ment of  the  positions  of  the  poles  and  cf  frequercy  of  large  earthquakea,  and 
assuming  that  this  is  not  a  mere  coincidence,  but  a  relationship  between  the 
two,  he  finds  that  the  irregulsrities  in  the  m'ovemcLt  of  the  poles  represent  an 
amount  cf  work  equal  to  the  raising  of  a  maf  s,  equal  to  that  of  the  Earth,  through 
1*2  millimetre  at  its  surface  by  each  of  the  200  world-shaking  earthquakes 
registered  during  the  eight  years  1895-1902  (Die  Erdbelenicartif,  iii.  (1901X  PP* 


THS  MONTHLY  RECORD.  595 

196-200).  We  may  carry  this  calculation  a  little  further,  and  find  that  the 
work  done  spasmodieally  hy  theee  earthquakes  represents  seyenty-fire  lillion 
(75,000,000,000,000)  horse-power  working  continually,  night  and  day. 

The  Age  of  Ollieier-Ice. — ^In  the  7th  numher  of  the  Oeographische  Zeitschrift 
for  the  present  year,  Dr.  EUtns  Reusch  raises  the  question  of  the  age  to  which  glacier- 
ibe  may  possihly  attain  in  exeeptionaUy  well-ehtltered  spots,  basing  his  remarks  on 
a  recent  examination  of  a  small  Norwegian  glacier  (the  Riiogs  glacier)  which 
presents  fome  rather  spedal  features.  Among  these  are  the  ocmparativtly  large 
area  covered  by  the  ice-stream  in  proportion  to  the  small  gathering-ground  of  the 
nM;  the  existence  in  the  lower  part  of  the  glacier  of  a  raised  ridge,  running 
parallel  to  its  length;  the  extraordinary  coarEeness  of  the  ice-grairp,  and  the 
deamess  of  the  stream  which  issues  at  the  lower  end,  showing  that  ercsion  is 
practically  at  a  standstill.  The  writer  thinks  that  the  glacier  may  be  considered  at 
presect  in  a  half  "dead  **  conditicn,  and  from  indications  which  he  saw  of  the  small 
annual  amount  of  movetrent,  ctcu  at  the  surface,  he  suggests  that  some  of  the 
existing  ice  may  date  back  as  far  as  to  the  Neolithic  age.  It  cancot  be  paid  that 
his  reasoning  is  entirely  convincing,  and  a  possible  fallacy  seems  to  consist  in  the 
idea  that  the  rate  of  movement  ibince  Neolithic  times  mu«  t  always  have  been  as  slow 
as  at  present. 

eSVEEAL. 

**    The  Oliye. — Following  on  his  monc^raph,  publisted  a  quarter  of  a  century 
•gr>y  on  the  date  palm.  Prof.  Dr.  T.  Fischer  has  now,  as  a  supplementary  niunber 
to  Pefermanns  Mitteilungen,  published  a  monograph   marked  by  like  compre- 
hennve  scope,  and  like  human  interest,  on  the  clive.    The  fruit  of  thirty  years* 
]>enK>nal  observation  and  scienti6c  study,  this  treatise  is  the  most  complete  exist- 
ing account  of  the  olive  in  its  history,  distribution,  and  economic  and  cultural 
arpectf>.      As   is  well  known,  the   olive    has   from  earliest   times   served  the 
Mediterranean  population  in  the  way  of  food,  religious  rites,  lamp  oil,  ointment 
for  the  hair  and  body,  and  as  an  article  of  export.     Second  neither  to  wheat 
nor  the  vire  in  respect  of  geographical  range,  range  of  time  in  human  history, 
or  of  material  and  morsl  import,  the  olive  is  inaeparably  bound  up  with  human 
oiltiire,  flouiishing  also  in  Mediterranean  vocabulaiies  and  literatures — in  Homer, 
Pfsdar,  .£schylUF,  and  the  books  of  the  Bible,  etc.    It  figures  prominently  also 
in  gaographiea,  histories,  and  travellers'  tale?,  from  ancient  times.    A  few  figures 
may   be   quoted:    Olive   trees   in    Italy   number    100  millions,  and    in    Spain 
300  millions.     These  figures  will  be  better  appreciated  in  comparison  with  the 
ikct  that  in  all  Germany  there  are  only  IGl  million  fruit  trees.     Tunisia,  in 
spite   of  its  now  being  in  vast    part  desert,  possesses  20  million  olives.     In 
Gofsloa  there  are  36  millions.    In  California  there  were,  in  1894,  425,000  olive- 
bearing  and  1,360,000  young  olive  trees.     In  1895,  800,000  young  plants  were 
transplanted.    In  Australia,  in  the  eighties  of  last  century,  there  were  53,776  olive 
tfcer,  yielding  1411  gallons  of  oil.     As  a  geographer,  Prof.  Fischer  inclines  to 
the  view,  which  seems  to  have  also  the  preponderance  of  botanical  opiLion  in 
ita  fivonr,  that  the  oleaster  is  not  the  olive  tree  gro^n  wild.    The  oleaster 
raoges  from  the  eastern  border  of  Persia  to  the  furthest  south-west  of  Morocco, 
and  reaehep,  though  apparently  only  exceptionally,  to  the  north  of  40^  N.    The 
cJive^  on  the  other  band.  Lb  a  strictly  Mediterranean  plant,  ranging  from  Syria 
OD  the  east  westwards  over  all  the  Mediterranean  land?,  whence  it  has  been  trans- 
planted to  certain  lands  in  North  and  South  Amerio,  South  Africs,^  and  Australia, 

*  The  author*8  remarks  on  what  woold  have  been  done  by  the  British  in  South 
Africa^ in  the  hypothetical  ease  of  the  Boers  possessing  olive  orebarda,  acems  somewhat 
imoalled  for  snd  out  of  place  in  a  scientific  treatise. 
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rejoicing,  like  the  MediterraneaD,  in  a  climate  fayourable  to  its  col  tare.  Prof. 
Fischer  is  confirmed  in  the  yiew  that  the  polar  and  altitudinal  frontier  of  the 
oliye  coincides  with  that  of  the  Mediterranean  flora.  The  instrootiTe  map  ai 
the  end,  embodying  almost  exclusiyelj  the  results  of  the  author's  pewopal 
inyestigations,  would  thus  present  a  picture  of  the  geographical  range  tod 
distribution,  not  of  the  oliye  alone,  but  also  of  the  most  important  repreacntatiTW  of 
the  Mediterranean  flora. 


OBITUARY. 


Mrs.  Bishop. 

The  distinguished  trayeller,  Mrs.  Ifabella  Bishop,  died  at  Edinburgh  on  Octobw  7, 
after  a  fourteen  months'  illness,  at  the  age  of  seyenty-two  years.  Always  more  or  less 
of  an  inyalid,  Mrs.  Bishop  sccomplished  an  amount  of  work  in  out-of-the-way  parts 
of  the  world  which  would  haye  been  no  mean  achieyement  even  for  the  most 
robust,  and  for  the  extent  and  yalue  of  the  information  she  brought  home  finom 
her  wanderings  ehe  may  be  ranked  with  the  most  accomplished  trayellers  of  her 
time,  while  among  the  many  distinguished  lady  trayellers  who  haye  come  before  the 
public  during  the  past  half-century,  her  title  to  the  foremost  place  can  hardly  be 
challenged. 

Mrs.  Bishop  was  the  eldest  daughter  of  the  Bey.  Edward  Bird,  Rector  of 
Tattenhall,  Cheshire,  her  mother  belonging  to  the  Lawson  family  of  Borough- 
bridge,  Yorkshire.  From  her  early  years  she  suffered  from  ill  health,  and  on 
this  account  remained  more  constantly  in  the  society  of  her  parents  and  the 
intellectual  circle  in  which  they  moyed  than  might  otherwise  haye  been  the  case, 
making  long  carriage  expeditions  with  them,  and  thus  acquiring  an  unosuaUy 
intimate  knowledge  of  many  parts  of  Great  Britain.  After  a  short  incumbency 
of  St.  Thcmas'p,  Birmingham,  her  father,  i^hose  health  had  at  this  time  giyen  way, 
moved  to  the  small  country  yillage  of  Wyton,  in  Huntingdonshire,  and  here  at 
the  age  of  sixteen  Miss  Bird  made  her  first  essay  at  authorship  in  the  form  of 
a  pamphlet,  published  by  a  Huntingdon  bookeeller,  dealing  with  the  riyal  claims 
of  free  trade  and  protection,  the  latter  of  which  she  fayoured.  From  this  time 
she  contributed  more  or  less  regularly  to  yarious  periodicals,  and  a  few  years  later, 
at  the  age  of  twenty-four,  the  first  of  her  many  books  of  trayel  appeared  under  the 
title  *  An  Englishwoman  in  America.'  It  was  the  outcome  of  a  journey  to  Prince 
Edward  island,  undei taken  two  years  preyioufcly  under  medical  adyioe,  and  consisted 
of  pleasantly  written  descriptions  cf  her  experiences,  indited  in  the  first  instance 
for  the  benefit  of  her  friends  at  home.  This  was  also  the  beginning  of  her  long 
association  as  an  author  with  the  publishing  house  of  Mr.  Mtirray,  which  was 
maintained  to  the  end  of  her  literary  career. 

Unlikely  as  it  might  seem  at  first  sight,  it  was  her  continued  ill  health  which 
was  really  responsible  for  the  extent  and  yariety  of  her  trayels,  for  notwithstanding 
the  fatigues  and  positiye  hardships  which  they  frequently — especially  the  later  of 
them — inyolyed,  she  seemed  able  only  to  obtain  relief  when  in  constant  moye- 
ment,  lo  doubt  through  the  bracing  effect  of  change  of  scene,  and  the  alertness  of 
all  the  faculties  called  out  by  her  yenturesome  enterprises.  Her  next  two  books, 
published  in  1873  and  1874,  described  her  experiences  in  the  Sandwich  islands  and 
in  the  Rocky  mountains,  in  both  of  which  she  had  spent  some  time  during  pro- 
longed journeyp,  which  extended  ako  to  Australia  and  New  Zealand.    Her  more 
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serious  traTelSf  all  of  them  more  or  less  connected  witli  the  Eist,  began  a  fdw  years 
later  with  a  Tiiit  to  Japan,  where  she  penetrated  into  districts  hardly,  if  at  all, 
known  to  the  European  world,  and  on  which  she  shed  a  Taluable  light  from  the 
intimate  way  in  which  she  mixed  with  the  people,  and  the  keen  powers  of  observa- 
Uon  which  she  brought  to  bear  on  all  she  saw.  Her  Tolumes,  published  in  1880, 
under  the  title  '*  Unbeaten  tracks  in  Japan,**  described  extensive  routes  in  the  main 
island,  which  she  crossed  from  the  capital  to  Niigata,  afterwards  traversing  much 
of  the  wild  northern  interior  and  making  her  way  to  the  shores  of  the  Tsugaru 
strait.  Grossing  over  to  Yeso,  she  penetrated  to  the  interior  settlements  of  the 
Hairy  Ainoe,  of  whose  characteristics  and  peculiarities  she  was  thus  able  to  present 
a  vivid  picture.  In  this  and  in  all  her  subsequent  journeys,  she  chose  for  the  scene  of 
her  studies  countries  which  were  coming  into  public  notice,  and  her  narratives, 
which  embodied  the  results  of  much  careful  inquiry,  and  showed  considerable 
power  of  insight  into  the  political,  moral,  and  religious  conditions  of  the  populations 
among  which  she  moved,  were  thus  of  distinct  practical  interest  at  the  time  of 
thdr  appearance. 

In  1881  Miss  Bird  married  Dr.  John  Bishop,  of  Edinburgh,  and  during  the 
few  years  of  her  married  life,  spent  for  the  most  part  in  that  city,  her  geo- 
graphical activity  was  temporarily  in  abeyance,  though  she  published  in  1883^ 
ihe  volume  entitled  *  The  Grolden  Chersonese  and  the  Way  thither,*  describing  her 
visits  to  Southern  China  and  the  Malay  peninsula.  She  had  previously  brought 
out,  anonymously,  a  pamphlet  describing  in  a  realistic  way,  under  the  title  '  Notes 
on  Old  Edinburgh,*  the  conditions  of  life  in  some  of  the  slums  of  that  city. 
Becoming  a  widow  in  1886,  she  resumed  her  Eastern  travels,  this  time  turning  her 
attention  to  the  nearer  countries  of  Persia  and  Asiatic  Turkey.  The  journeys  she 
made  in  these  countries  were  perhaps  the  most  adventurous  of  all  her  many 
wanderings,  and  much  hardship  was  involved  owing  to  the  great  cold  and  the 
difficult  mountain  regions  through  which  much  of  the  way  led.  The  most 
remarkable  joarney  was  that  made  in  1890  through  the  Bakhtiari  country  and 
Loristan  to  Lakes  Urmi  and  Van,  in  which  t^  the  physical  dangers  encountered 
were  added  those  arising  from  the  wild  and  turbulent  inhabitants. .  The  narrative 
of  these  journeys  appeared  in  two  volumes  in  1891.  Shortly  afterwards  she 
publLshed  a  short  account  of  journeys  in  Kashmir  and  Ladak  carried  out  in  1889. 

Between  1894  and  1897  Mrs.  Bishop  paid  four  different  visits  to  Korea,  on  one 
of  which  she  ascended  both  branches  of  the  Han  river,  crossed  the  Diamond 
nKMintains  with  their  Buddhist  monasteries,  and  reached  Wensan  on  the  east  coast. 
In  her  two  volumes, '  Korea  and  her  Neighbours,'  published  in  1898,  she  supplied 
much  information  on  the  internal  conditions  of  Korea,  giving  also  an  account 
4>f  the  state  of  affairs  in  Manchuria,  which  she  had  visited  in  189  i.  Her  next  work, 
'The  Yangtze  Valley  and  Beyond '  (1899),  described  a  boat  journey  up  the  Tangtse 
and  a  land  route  through  Sechuan  to  the  district  of  the  aboriginal  Miao-tze  tribes,. 
into  which  she  penetrated  further  than  any  of  her  predecessors.  On  one  occasion 
during  this  journey  she  was  in  some  danger  at  the  hands  of  an  infuriated  Chinese 
mob.  The  book  was  profusely  illustrated  from  her  own  photographs.  Mrs.  Bishop's 
last  foreign  adventure  consisted  in  a  journey  in  Morocco  in  1901,  during  which  she 
Tiaited  the  Atlas  mountains,  but  of  this  she  published  no  detailed  account.  In 
1903,  her  health  becoming  worse,  she  retired  to  a  nursing  institution  in  Edinburgh, 
and  though  she  subsequently  rallied  somewhat,  she  was  unable  to  regain  her 
strength,  becoming  gradually  weaker  until  the  end  came. 

Mrs.  Bishop  was  keenly  interested  in  missions,  though  a  candid  critic  where 
criticism  seemed  called  fur.  Medical  missions  especially  evoked  her  sympathy,^ 
which  took  a  tangible  form  in  the  erection,  at  her  own  expense,  uf  various  hospitals 
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in  the  East.  She  herself  ministered  to  some  extent  to  the  medical  needs  ci  the 
peoples  among  whom  she  traTelled,  and  to  these  services,  and  to  the  sjinpathj  ahe 
always  showed  in  her  dealings  with  the  less  civilized  races,  must  be  aacribed  modi 
of  her  success.  While  her  ]>rincipal  interest  always  centred  in  the  peoples  she 
met  with,  she  was  also  keenly  impressed  by  natural  scenery,  of  which  her  works 
contain  many  yivid  descriptions.  She  became  a  Fellow  of  the  B.G.S.  in  18d2, 
being  among  the  twenty- two  ladies  admitted  to  membership  in  that  year. 
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Additiant  to  (he  lAbrary. 

Bj  XDWABD  HBAWOOD,  MJL,  LOraricw,  B.a.8. 

The  following  abbreviatioiii  of  notms  and  the  adyectivee  derived  horn  them  ut 
employed  to  indicate  the  sonroe  of  articles  from  other  pubUoatknuk  Geogn^Uesl 
names  are  in  each  case  written  in  fall : — 


A.  =  Academy,  Academie,  Akademie. 
Abh.  s  Abhajidlangen. 

Aim.  ^  J^ nyif^ln^  /i  nw^l Aff^  Anil%^<i*'*» 

B.  =  Bnlletin,  bollettino,  Boletim. 
Ool.  =  Colonies. 

Com.  =  Clommeroe. 

0.  B.  s  Oomptes  Bendna. 

ILsErdkande. 

G.  =  Geography,  G^ographie,  Geografla. 

Ges.  a  GeeeUMAafL 

L  s  Inatitate,  Institution. 

Ii.  =  Ia?eetiya. 


Mag.  =  Ifagaiine. 

Mem.  (m4m.)  =  Memcin^  Mtecrfna. 

Met.  (m4L)  =  Meteorologioal,  eto. 

P.  =  Proceedings. 

B.  =  Boyal. 

BeT.  (Hi?.)  s  Bevlew,  Bevne,  Biviata. 

S.  =  Sodety,  Sodtfttf,  Selskab. 

Sc.  =  Scieno6(s). 

Bitib.  s  Sitiongsberieht 

T.  =  Transacttona. 

Ts.  =  Tijdsohrift,  Tidakrift 

V.  =  Yerein. 


J.  =  Journal.  '    Verh.  =  Yerhandlungen. 

Jb.  =  Jahrbuch.  W.  =  Wissensohaft,  and  compomda. 

k.  u.  k.  =  kaiserlioh  nnd  k5niglioh.  Z.  =  Zeitsohrift. 

M.  =  Mitteilungen.  Zap.  =  ZapiikL 

On  account  of  the  ambiguity  of  the  words  ootavOy  ouarta^  etc,  tlie  siae  of  boolcB  ia 
the  list  below  is  denoted  by  the  length  and  breadth  of  the  cover  in  inches  to  the  aearest 
half-inch.    The  size  of  the  Journal  im  10  x  6). 

A  seleetion  of  the  wvrks  ia  this  list  will  be  noticed  eliewhert  ia  the  «  JoatmaL** 

SVBOPS. 

AdriaUc  8ea— Tide.      M.K.  u.  K,  UaUdrg.  I.  28  (1908) :  81-182.  tteraeek. 

Die  Hohe  des  Mittelwassers  bei  Bafrusa  und  die  Ebbe  und  Flut  im  adriaUachea - 
Meere.    Yon  Dr.  B.  v.  Bterneck.     With  Map  and  Diagram., 

Albania.  M.K.K.Q.  Qe$,  Wien  47  (1904) :  2-10.  I|fca. 

Ueber  die  geographisohen  Namen  in  Albanien.    Yon  T.  A.  Ippen. 

Alps.    Jahrh.  Sehwm.  Alpendub  89  (1903-1904) :  298-314.    Porel,  Lngeoa,  and  Marat 
Les  variations  p^riodiques  des  glaciers  des  Alpos  suisses.    Par  Dr.  F.  A.  Forel, 
Dr.  M.  Lugeon,  £.  Muret.    Yingt-qaatri^e  rapport.     1903. 

Alps.  AT.  DeiU$ch.  u.  Oilerreich.  Alpenv,  (1904) :  157-159.  SehiMlB. 

Die    BestimmuDg    der    Baum-    und    Kruomiholzgrcnzen    in    den    Ostalpen. 
Yorl&afige  MitteUung  yon  K.  Schmolz. 

Alps— Crystal-seekers.  KSaigaberger. 

Jahrh.  Schweiz.  Alpetidub  89  (1903-190i):  262-297. 

Das  Btrahlcn  und  die  Strahler.    Yon  Dr.  J.  Kouigsberger.      With  Map  and 
lUuriraiioM, 
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Al^— HiitorloaL  Xojer  tou  KnoaaiL 

JaJirh,  Sehtoeiz.  Alpendub  S9  (1903-1904):  196-211. 

Die  Bedeatung  der  Alpen  una  den  Ghtrdaaee  fUr  den  Kampf  Bonapartct  am 
Mantiui  1796  and  1797.    Von  G.  Meyer  yoq  Knonaa. 

Aostria.  G.Z.  10  (1904) :  332-343.  Vxtclu 

Bau  and  Bild  OdterreicliB.  IIL  Die  Karpathen.  IV.  Die  Ebehen  OstorreiohB. 
Von  Prof.  Dr.  F.  Freeh.     With  Sketeh-map  and  Plate. 

Anitria-EoBgary.  Peneker. 

Kleioes  Orta-Lexikon  yon  OBterreich-Ungam  enthaltend  alle  Oriaohaften  and 

Gemeinden  yon  mehr  als  2000  Einwohnem,  etc.    Ken  zusammengestellt  yon  Dr. 

K.  Peooker.    3  Aoagabe.    Wien :  Artaria  &  Co.,  1904.    Size  7x5,  pp.  x.  and  146. 

Prt$enisd  by  the  Piiblithef. 
This  little  work  will  be  niefal  for  parpoaes  of  reference,  althoa^cli  the  information 
giyen  la  limited  to  simple  statiflttcnl  details.    The  resalta  of  the  last  censas  are 
embodied. 

Auftria-Hongary— Galiola.       FmerM  (1904):  157-179.  Heimer 

Petroleum-  och  jordyaxforekomstema  1  oitra  Oaliziea.  Af  A.  Heimer.  With  Map 
amd  Ittutirationi, 

MMas^  Cornet. 

£tades  snr  rKvolation  des  Rivieres  beiges.  Par  J.  Comet  (Extralt  des  Amtude$de 
la  SociiU  giologique  de  Belgiqmy  t  xxxL,  MemotVei.)  Li^ge :  Imp.  H.  Vaillant- 
Carmanne,  1901.    Size  10  x  6^,  pp.  242.    Pretented  by  the  Author. 

This  will  be  specially  noticed. 
BazdaaaUes.  Quarterly  J.  Qeolog.  8  60  (1904) :  243-295.  Snglisk. 

Eocene  and  Later  Formations  snrroanding  the  Dardanelles.  By  Lieat:-Col.  T. 
English.     With  Map  and  Plates. 

Sarepe-Anfiropologj.         C.  Rd.  13S  (1904) :  1533-1534.  Fittard. 

De  la  suryiyanoe  d*an  type  ndgroide  dans  les  popolations  modemes  de  TEiirope. 
Note  de  E.  Pittard. 

Xurape— Cartography.  BttyenhageiL 

Petermanns  M.  Erg&nzungnheft.  Nr.  148  (1904) :  pp.  xxyiil.  and  876. 

Skine  der  Entwiokelong  und  des  Standee  des  KartenwoMns  des  aussordentschen 
Earopa.    Von  W.  Stayenhagen. 

Vranea— Paris.  Baedeker. 

pAiis  and  Enyirons,  with  Routes  from  London  to  Paris.    Handbook  for  Trayellors 

by  Karl  Baedeker.     Fifteenth   Edition.     Leipzig:    K^  Baedeker,  1904,    Sise 

6i  X  41,  pp.  liy.,  453,  and  28.    Mape  and  Plans.    Price  6m.     Presented  by  the 

PMieher. 
Bvaria— Lapland.  Peanon. 

Three  Summers  among  the  Birds  of  Busslan  Lapland.  .By  Henry  J.  Pearson. 

With  History  of  Saint  Triphon's  Monastery  and  Appendices.     London :  B.  H. 

Porter,  1904.    Size  9^  x  7,  pp.  xyi.  and  216.    Map  and  Illustrations.    Price  20s. 

neL    Presented  by  the  Publisher,    [To  be  renewed.] 

Vflited  Kingdom— Mersey.  Varei. 

Beport  on  the  Present  State  of  the  Nayigation  of  the  Biyer  Mersey  (1903),  to  the 
-  Bight  Honourable  the  Commissioners  for  the  Consenranoy  of  the  Biyer  Mersey. 
By  Vioe-Admiral  Sir  G.  S.  Nares,  K.O.B.,  f.r.8.    London :  Printed  by  Darling  k 
Bon,  1904.    Size  10  x  6),  pp.  20.    Presented  by  the  Author. 

Vallad  Kiagdom^Xeteorology.  

Keteorologioal  Grant  Committee.  Beporiof  the  Committee  appointed  to  inquire 
into  the  administration,  by  the  Meteorol<^ical  Council,  of  the  existing  Parlia- 
mentary Grant.  Vol.  i.  Report;  yol.  ii.  Eyidenoe  and  Appendices.  London: 
Eyre  &  Spottiswoode,  1904.  Size  13  x  8),  pp.  (yol.  i.)  20;  (yol.  ii.)  122.  Price 
(yoL  L)  2id ;  (yoL  ii.)  Is, 

Vaitad  Kingdom— Yorkshire.  [  Kurrmy.] 

[Muxray's]  Handbook  for  Yorkshire.  Fourth  Edition.  London :  E.  Stanford,  1904. 
Size  7x5,  pp.  yiii.,  66,  and  594.  Maps  and  Plans.  Price  14s.  Presented  by  the 
PMisher. 

• 

This  edition  has  been  considerably  extended  and  roylsed  throughout,  improvements 
and  additions  being  also  made  to  the  maps. 
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ASIA. 
Central  Alia.  Hadii. 

8ven  HediD.  Scientific  Results  of  a  Joarney  in  Central  Asia,  1899-1902.  YoL  I 
The  Tarim  River,  by  Dr.  Bven  Hedin.  Vol.  vi.,  Part  i,  Zoologie,  von  Prof.  Dr.  W. 
Leche.  Maps,  1.  Stockholm:  [P.  A.  Nontedt  &  Soner,  191)4.]  Size  13  x  10; 
Maps  16  X  12 ;  pp.  (vol.  i.)  524 ;  (vol.  vi.  part  i.)  70.  lUustration$.  Pre$enUd  by  Dr. 
8ven  Hedin.    [To  be  reviewed.] 

China.  ITltr. 

A  RoBso-Cbinese  Empire.  An  English  Version  of  "  Un  Empire  Basao-Chiuoia." 
By  Alexandre  XJlar.  London:  A  Constable  &  Co.,  1901.  Size  8)  X  5),  pp.  xx. 
and  336.     Price  7$.  Qd,    Pretented  by  the  Publi$her$, 

A  remarkable  book,  pressnting  much  food  for  reflection  in  regard  to  the  fatate  of 
China  in  its  reUtioos  with  the  West,  though  at  the  same  time  containing  mooh  that  is 
not  likely  to  be  accepted  without  controversy. 

China — Vanehnria.  Wailt. 

Manchu  and  Muscovite.  By  B.  L.  Putnam  Weale.  Being  Letters  from  Manchuria 
written  during  the  Autumn  of  1903.  With  an  Historical  Sketch  entitled  **  Prologue 
to  the  Crisis,*'  giving  a  Complete  Account  of  the  Manchnrian  Frontiers  from  the 
Earliest  Days,  and  the  Growth  and  Final  Meeting  of  the  Russian  and  Chinese 
Empires  in  the  Amur  Regions.  London  :  Macmillan  &  Co.,  1904.  Size  9  x  6|  pp. 
and  552.    Mape  and  lUtutrationt.    Price  lOf .  net.    Preeenied  by  the  PvJblUhen. 

Gives  a  very  fnll  and  up-to-date  account  of  the  history  of  Manchuria  down  to  tiif 
eve  of  the  present  war. 

Philippine  Islands— Bibliography.  Tavtn. 

Biblioteca  Filipina  d  sea  catalogo  razonado  de  todos  los  impresos,  tanto  insularas 
como  extranjeroe,  relativos  a  la  historia,  la  ethnografia,  la  ling&istica,  la  botinica^ 
la  fauna,  la  flora,  la  geologia,  la  hidrografia,  la  geografia,  la  legislacioa,  etc.,  de  las 
Islas  Filipinas,  de  Jold  y  Marianas.  Por  T.  H.  Pardo  de  Tavera.  Washington^ 
1903.    Size  11  x  7},  pp.  410.    Presented  by  the  Library  of  Cangrete. 

Bnssia — Caucasus.    Maierialien  Oeologie  Bu8sland$  21  {{9(A) :  255-381.        Andrniov. 

N.  Andrnsow.  G«ologische  Untersuchungen  auf  der  Halbinsel  Taman.  [In 
Russian.]     With  Map  and  Plates. 

Butsia— Caucasus.  Alpine  J.  22  (IdOi) :  132-136.  Baddalsy. 

Some  remarks  on  the  Nomenclature  of  Osaetia  and  adjacent  countries,  with 
special  reference  to  Dr.  Merzbacher's  map.    By  J.  F.  Baddeley. 

Bussia— Caucasus.    Materialien  Oeolojie  Ratslande  21  (190^):  199-25i.        Pjatnizky. 
P.  Pjatnizky.     Geologische  Untersuchungen  im  Central kaukasu<*.    I.  Zwischen 
dem  Elbrus  und  der  ossetinischen  Militarstrasse.     Vorlaufige  Mittheilung.     [In 
Russian.]     With  Plates. 

Buisia— Bibsria.  Naturu,  Wochemohri/t  Z  (190^) :  577-583.  FoUs. 

Das  Mammut  in  der  Vergangenheit  Sibiriens.    Von  Dr.  R.  Pohle. 

BuBsia — Siberia.  Swayas. 

Through  the  Highlands  of  Siberia.  By  Major  H.  G.  C.  Swayne.  London  :  Row- 
land W^ard,  1901.  Size  9x6,  pp.  xiv.  and  260.  Map  and  lUustrations.  Price 
I2s,  ed  net. 

An  account  of  a  trip  mainly  for  purposes  of  sport,  but  of  interest  from  the  picture 
which  it  presents  of  a  part  of  the  world  not  too  well  known  to  English  readers. 

BnssU— Siberia— Altai  Globus  %5(l90i):  313-318.  Brecht-Bergsa. 

Der  Altai  und  sein  Gold.    Von  R.  Brecht- Bergen.     With  Map  and  lUustrations, 

Biam.  /.  Asiatique  1  (1903) :  185-239.  Aymoaier. 

Le  Siam  Ancien.    Par  ik.  Aymonier. 

Bonth-Eastsm  Asia.  diffoid. 

Further  India ;  being  the  story  of  exploration  from  the  earliest  times  in  Burma, 
Malaya,  Siam,  and  Indo-Chioa.  By  Hugh  Clifford,  c.m.o.  London:  Lawrence 
&  Bullen,  1904.  Size  9x6,  pp.  xii.  and  378.  Maps  and  Illustrations.  Price 
Is.  6d.    Presented  by  the  Publishers.    [To  be  reviewed.] 

Turkettan.  B.  American  G.8.  36  (1901) :  217-228.  Dafis^ 

A  Summer  in  Turkestan.    By  W.  M.  Davis.     With  Illustrations. 
See  note  in  the  August  number. 
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Tnrkftj.  Sykat. 

Dar-ul-Islam.  A  record  of  a  joarney  tbrongb  ten  of  the  ABiatio  provinces  of 
Turkey.  By  Mark  Sykes.  With  Appendix  by  J.  H.  Smith,  and  lutzmuction  by 
Prof.  £.  G.  Browne.  London :  Bickers  &  Son,  1904.  Size  9}  x  7,  pp.  xxiv.  and 
294.     Mapt  and  lUuttratioru,    Price  15«. 

Ck>nfainB  the  result  of  much  careful  observation  on  the  present  condition  of 
aflairs  in  Asiatic  Turkey. 

Tnrkfy— Asia  Xinor.  Alpine  J.  22  (1904) :  124-129.  Baker . 

The  Mysian  Olympus.     By  G.  P.  Baker.     With  lUwtration. 

Tukey— AsU  Kinor.       Z.  Gee,  Erdk.  Beriin  (1904) :  257-273.  FhUippsOA. 

Das  westliche  Klein- Asien  auf  Grund  eigener  Beisen.  Von  Prof.  Dr.  A.  Philipp- 
son.     With  lUusirtUione. 

AFAIOA. 

Afriea.  NaUrw.  Wochen$ehri/t  3  (1904) :  657-665.  Fassarir^- 

Die  InselBberglandscbaften  im  tropischen  Afrika.  Yon  Dr.  S.  Passarge.  With 
lUueirtUione, 

See  note  in  Monthly  Becord  (ante,  p.  590). 
Africa — British  Protectorates.  

Africa.  Xo.  10  (1904).  Memorandum  on  the  state  of  the  African  Protectorates 
Administered  under  the  Foreign  Office.  London:  Eyre  &  Spottiswoode,  1904. 
Size  18}  X  8},  pp.  10.     Prtos  Hd. 

British  East  Africa.        Nineteenth  Century  66  (1904) :  370-385.  Eliot. 

The  East  Africa  Protectorate  as  a  European  Colony.    By  Sir  C.  Eliot,  K.O.M.O. 

Bzitish  East  Afiiea.  /.  A/Hean  8.  3  (1904) :  315-324.  Powell-Cotton. 

Notes  on  a  Journey  throngh  East  Africa  and  Noithern  Uganda.  By  Major 
Powell-Ootton.     With  Map  and  lUuitratione, 

The  journey  has  already  been  described  in  the  JoumaL 

Ointral  Afiriea.  Globue  86  (1904) :  61-63.  DaTld. 

Dr.  Davids  Forschungen  fiber  das  Okapi  und  am  Bunssoro. 
See  note  in  the  September  number  (p.  348;. 
Ct&tral  A£riea.  La  G.,  B.8.G,  Parte  10  (1904) :  72-76.  Pierre. 

M.  Charles  Pierre :  De  Brazzaville  au  Cairo  par  POubangui  et  le  Nil.    Par  F. 

LfCmoine. 

llliixoeeo^Shawias.  ElampffiDieyer. 

M,  Seminars  Orient.  Spraehen  Berlin  6  (1903):  2  Abt.  1-51. 

S&uia  in  Marokko.    Eine  historische  Studio.    Von  G.  Kampffmeyer.  With  Map$, 
Xlgoiia.                              J.B.  Colon.  L  35  (1904) :  418-443.  Lugard. 

West  African  Xegroland.    By  Lady  Lugard. 
Vorth  Africa.  0.  Bd.  188  (1904) :  1413-1445.  Ballote. 

Sor  les  conditions  g^n^rales  de  la  sismicit^  di  s  pays  barbaresques.  Note  de  F.  de 
Montessus  de  Ballure. 

Xhodeda.  Bep.  8,  African  Aeeoc.  (1903)  :  480-491.  White. 

The  lees-known  Buius  in  Bhodesia.    By  F.  White.     With  lUuetraiione. 

Xkodeoia— Zimbabwe.    Bep.  8.  African  Aeaoe.  (1903) :  501-515.  Hall. 

Great  Zimbabwe.    By  B.  N.  HalL 

8«mmlilaad.  8itzb.  K.P.A.  W,  Berlin  (1904) :  355-416.  Engler. 

Ueber  die  Yegetationsverbaltnisse  des  Somalilandes.   Von  A.  Ergler.    With  Map, 
Noticed  in  the  September  number  (p.  349). 

Somalilaad.  Scottish  O.  Mag.  20  (1904) :  225-234.  X'Hardy. 

Somaliland.    By  Captain  a  A.  M'Hardy. 

Soath  Africa.  Rep,  South  African  Ateoc.  (1903)  :  251-257.  Xarloth. 

Presidential  Address.  [Section  B.]  The  Historical  Developfiaent  of  the  Geo- 
graphical Botany  of  Southern  Afiica.    By  B.  Marloth. 

leuth  Afriea— Forestry.    Bep.  South  African  Aseoo.  (1903) :  354-361.  Hutchins. 

Some  Aspeots  of  South  African  Forestry.    By  D.  E.  Hutchins. 

No.  V. — November,  1904.]  2  r 
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South  AMea— Irrigation.    Rep,  South  African  Abmoo.  (1903) :  373-882.        Watthote. 
The  Irrigation  Question  in  South  Africa.    By  W.  Westhofen. 

South  Africa— Ketaorologf.    Rep.  South  African  A$$oe.  (1903):  119-143.  Sstttt. 

The  Determination  of  Mean  Resnlts  from  Meteorological  Obeer?atioiis  made  at 
Second-order  Stations  on  the  Table-Land  of  South  Africa.    By  J.  B.  Sutton. 

Sudan.  La  Q.,  B.S.O.  Pans  9  (1904) :  343-368.  Oh«faItor. 

De  rOnbaDgui  an  lac  Tchad  k  travert  le  bassin  du  Ghari.    Par  JL  CheTulier.    Map, 
Sec  article  in  the  Augast  number. 

TraniraaL  T.  Gedog.  8.  South  Afriea  7  (1904) :  51-56.  "SUtmm. 

Some  Notes  on  the  Geology  of  the  Northern  TransTaal.  By  G.  G.  Holmee.  With 
Map  and  Sections. 

Trangyaal.  T.  Qeolog.  S.  South  Afriea  7  (1904) :  18-26.  XoUff. 

On  some  Glaciated  Lund  Surfaces  occnrring  in  the  District  between  Pretoria  and 
Balmoral,  with  Notes  on  the  Extent  and  Dibtribution  of  the  Glacial  Conglomerate 
in  the  same  area.    By  E.  T.  Mellor.    IMap  and  Plates  iofottow.^ 

Transyaal.  Transvaal  Agricultural  J.  2  (1904) :  322-329.  Peaia 

Camels  for  the  Transvaal.    By  Sir  A.  E.  Pease,  Bart. 

Tunis.  Ann.  G.  13  (1904):  145-170.  Konekiiovt. 

La  region  de  Tunis.    Par  C.  Monchioourt.     With  Map  and  lUustratiotu. 

A  careful  study  of  the  physical  and  human  geography  of  the  districts  immediately 
adjoining  (and  including)  the  city  of  Tunis. 

West  Afirica.  Quettions  Dipt,  et  Colon.  17  (1904) :  736-742.       Aipe-n«utBMt 

Les  ties  de  I..08  et  la  Gamble. — A  propos  de  la  convention  franoo-aDglaiae  du  8 
avrlL    Par  Aspe-Fleurimont     With  Map. 

West  Africa.  La  G.,  B.S.G.  Paris  9  (1904)  :  .321-342.  Leaikit 

De  TAtlantiquo  an  Tchad  par  le  Niger  et  la  B^nou^.  Par  —  Lenfant.  WiA 
Map  and  Illustration. 

See  article  in  the  August  number. 

West  Afriea.  Rev.  Q.  28  (1904) :  206-211.  Not. 

Les  primitifs  et  la  mission  Lenfant.    Niger,  B^noue',  Tchad.    ParP.Pelet     Wilk 
Illustrations. 
On  the  liistoric  cartography  of  the  region  explored  by  Lenfant. 


HOBTH  AlCESIGA. 
Alaska.  Schrader  and  Peten. 

A  Beconnnissiince  in  Northern  Alaska,  across  the  Bocky  Mountains,  along 
Kovukuk,  John,  Anaktuvuk,  and  Colville  Bivcrs,  and  the  Arctic  Coast  to  Cape 
LisWme,  in  1901.  By  F.  C.  Schrader,  with  notes  by  W.  J.  Peters.  (United  States 
Geological  Survey,  Professional  Paper  No.  20.)  Washington,  1904.  Site 
11  i  X  9.  pp.  140.    Maps  and  Illustrations.    Presented  by  the  U.S,  GeoIogieaX  Survey. 

Alaska.  B.  American  G.S.  86  (1904) :  403-408.  

A  Beconnaissance  in  Northern  Alaska.    With  Map. 
Based  on  Mr.  Schrader*8  report  on  the  expedition  under  Mr.  W.  J.  Peters  in  1901. 

Alaska— Geology.  Smerion  and  othort. 

Harriman  Aloska  Expedition,  with  cooperation  of  Washington  Academy  of 
(sciences.  Alaska.  Volume  iv.  *  Geology  and  Pukontology.*  By  B.  K.  Emersou, 
Charles  Palache,  William  H.  Dall,  E.  O.  Ulrich,  and  F.  H.  Knowlton.  New  York  : 
Doubleday,  Page  &  Co.,  1904.  Size  10(  x  7i,  pp.  x.  and  174.  Ifap  and  Plates. 
Price  $5.00  net.    Presented  by  the  Publishers.    [To  be  reviewed.] 

Alaska— QUeiers.  T.  and  P.G.S.  Pacific  3  (1£01) :  pp.  98.  BayidMB 

The  Glaciers  of  Alaska  that  are  shown  on  Russian  Charts  or  mentioned  in  older 
narratives.   By  Dr.  G.  Davidson.    Charts.  Alto  separate  copy t presented  by  the  AuUior. 

Alaska— Kount  MoKinloy.    B.  American  G.S.  86  (1904)  :  321-327.  Cook. 

Round  Mount  MoKinley.    By  F.  A.  Cook.     With  Map. 
See  note  in  the  Monthly  Record  (ante^  p.  592). 
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La  0^  B.8,G.  Parit  10  (1904) :  19-27.  BmIu. 

Lee  Canadiene  fran^ue  d'aprte  le  reoennemeiit  de  1901.    Par  O.  Reolue. 
Viifted  Stelae.  /.  Otology  18  (1904) :  94-105.  Udingi. 

A  Fracture  Valley  System.    By  J.  P.  Iddings.     Wiih  Map. 
Vattod  Stetee— CaUfornia.  XeAdie. 

Climatology  of  California.    Prepared  ...  by  A.  6.  MoAdie.    (U.S.  Department  of 

Agriooltore,  Weather  Bareaa.    Balletin  L.)    Washiogton,  1903.    Size  12  x  9), 

pp.  270.    EhUtgranu  and  lUudrationt,    Pruented  by  the  U.8.  Department  of  Afpi- 

wJUurt,  Weamer  Bureau. 
Vaitad  Stetes— Oalifonia.      8eieno$  19  (1904) :  912-917.  Xerriam. 

Diftribntion  of  Indian  Tribes  in  the  Southern  Sierra  and  adjacent  parts  of  the  San 

Joaquin  Valley,  California.    By  Dr.  C.  H.  Herriam. 

Vaited  Btetos— Coast  amd  Geodetia  Borrej.  

Report  of  the  Superintendent  of  tho  Coast  and  Gleodetio  Surrey,  showing  the 
progress  of  the  work  from  July  1,  1902,  to  June  30,  1903.  Washington,  1908. 
Sise  12  X  9,  pp.  1032.  ifaiM  and  lUuitrationB,  Freeented  by  the  U.8.  CoaU  and 
Oeodttie  Surety. 

Vaited  Stetas— Deserte.  Bnrdick. 

The  Mystic  Mid-Region.    The  Deserts  of  the  South- West.     By  A.  J.  Burdick. 
New  York  and  London :  G.  P.  Putnam*s  Sons,  1904.    Size  8}  x  6,  pp.  x.  and  238. 
muMtraUone.    Price  9s.  net, 
Vind  descriptions  of  some  of  the  deserts  of  Colorado,  California,  eta 

Vaitad  Btetas—Sarly  TrayeL  Thwaites. 

Early  Western  Travels,  1748-1846.  .  .  .  Edited  with  Notes,  Introductions, 
Index,  etc.,  by  R.  G.  Thwaitee,  ll.d.  Vol.  II.  John  Long's  Journal,  1768-1782. 
VoL  IIL  Andr^  Michaux*s  Travels  into  Kentucky,  1793-96.  Francois  Andr^ 
Miohaux's  Travels  West  of  Alleghany  Mountains,  1802.  Thaddeus  Msson  Harris's. 
Journal  of  a  Tour  North-west  of  Alleghany  Mountains,  1803.  Vol.  IV.  Cuming's 
Tour  to  the  Western  Country,  1807-1809.  Vol.  V.  Bradbury's  Travels  in  l£e 
Interior  of  America,  1809-1811.  Cleveland,  Ohio:  The  Arthur  H.  Clark  Com- 
pany, 1904.  Size  9}  X  6},  pp.  (vol.  ii.)  330 ;  (vol.  iii.)  382 ;  (vol.  iv.)  378 ;  (vol.  v.> 
320.    Mapi  and  Portrait,    Price  (each  vol.)  16f.  Sd. 

Vaitad  Stetes—Fisheries.    National  G.  Mag.  15  (1904) :  191-212.  Svarmaan. 

The  Bureau  of  Fisheries.     How  the  Rich  Fisheries  of  the  United  Stetes  are 

Protected  and  New  Fishing  Grounds  discovered  and  created.     By  Dr.  B.  W. 

Evermann.     With  Uluitratione. 

VaUad  Btetaa— Glacial  7aatures.    /.  Geology  12  (1904) :  133-151.  Xation. 

A  Ck>ntribution  to  the  Study  of  the  Interglacial  Gorge  ProbleuL  By  G    C 

Matson.     With  Uluitratione, 

Vaitad  States— Historical.  Hnlbert. 

Historic  Highways  of  America.  By  A.  B.  Hnlbert.  Vol.  8.— Military  Roads  of 
the  Mississippi  Basin.  The  Conquest  of  the  Old  North- West.   Vol.  9.— Waterways 

of  Westward  Expansion.    The  Ohio  River  and  its  Tributaries.    Vol.  10. The 

Cumberland  Road.   Vols.  11  and  12. — Pioneer  Roads  and  Experiences  of  Travelers 
(vols.  L  and  iL).    Cleveland,  Ohio :  The  Arthur  H.  Clark  Company,  1903-1904 
Siie  8  X  5J,  pp.  (vol.  8)  238;  (vol.  9)  220;  (voL  10)  208;  (vol.  11)  202;  (vol   12> 
202.    Maps  and  lUustratione.  ^        >  v     .    ^7 

Vaitad  Mates— niiaois.        /.  Geology  12  (1904) :  152-160.  Hubbard.. 

Ab  Interglacial  Valley  in  Illinois.    By  G.  D.  Hubbard. 

Valtad  States— Immigration.  

Immigration  into  the  United  States,  showing  number,  nationality,  sex,  age,  occu- 
pation, destination,  etc.,  from  1820  to  1903.  (From  the  Summary  of  Commerce  and 
Finance  for  June,  1S03.)    Siie  11}  x  9,  pp.  4335-4444. 

Vaitad  States— Kern  Basin— Seology.  Lawwrn. 

The  Qeomorphogeny  of  the  Upper  Kern  Basin.  By  Andrew  C.  Lawson.  (From 
Univereity  of  California  Publicatiom — B.  DepL  Geology,  3  (1904):  291-376.) 
IQuttratione. 

Vaitad  Stetes— Michigan.  Bayley. 

The  Menominee  Iron-bearing  District  of  Michigan.  By  W.  S.  Bay  ley.  (United 
States  Geological  Survey.  Monographs,  volume  xlvi.)  Washington,  1904.  Size 
12  X  9,  pp.  514.    Maps  and  Dluet ration;    Freeented  by  the  U.S.  Geological  Survey. 
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United  States— Montoo a.      Appalaehia  10  (1904):  255-276. 
Tho  Alps  of  Montana.    By  F.  £.  MattLes.     With  Map  and  IlluUratioM, 

United  Statei— New  Hampahire.    Appalaehia  10  (1904):  299-303. 

Note  CD  Glacial  Topography  in  Central  New  Hampshire.     By  P.  EmerBon. 

United  States— Ohio,  etc.  Tigkt 

Drainage  modifications  in  South-Eastern  Ohio  and  adjacent  parts  of  West  Virginia 
and  Kentucky.  By  W.  G.  Tight.  (United  States  Geological  Survey,  Profesi&nal 
Paper  No.  13.)  Washingt<>D,  1903.  Size  11}  X  9,  pp.  112.  Map§  and  IllwiraHomB. 
Presented  by  the  U.S.  Geological  Survey. 

United  Slates — Statistics.  

Statibtical  Abstract  of  the  United  States,  1903.  Washington,  1904.  Size  9)  X  6, 
pp.  650. 

United  States— Tennessee.    Popular  Set.  Monthly  66  (1904) :  148-160.  BmtfStti. 

The  Physiographic  Control  of  the  Chattanooga  Campaigns  of  the  Civil  War.  By 
F.  V.  Emerson.     With  Map  and  llluttrations, 

CSNTBAL  AVD  SOUTH  AXEBICA. 

Argentina  and  Boliyia.  BoMft. 

Arch»ologioal  Researches  on  the  frontier  of  Argentina  and  Bolivia  in  1901-1902. 
A  Preliminary  Report  dedicated  to  the  XlVth  International  Gongrera  of  Aiueri- 
canists  at  Stuttgart,  1904.     By  Eric  von  Rosen.     Stockholm:  Ivar  Haaggiitrdin, 
1904.     Size  94  x  6},  pp.  14.     Map  and  Plates. 
The  author  accompanied  Baron  E.  Nordenskiold. 

Argentine  Bepnblio.      B.8.0.  Com.  Paris  26  (1904):  209-227.  Daireau. 

La  R^publiqne  Argentine  en  1904 ;  le  prog^bs  des  industries  pastorale  et  agrioole. 
Par  E.  Daireaux. 

BraiU.  Rev.  1.0.  e  Hist.  Bahia  9  (1902) :  89-141.  Pederaeixis. 

Explora^ao  do  Mucury  e  Gkquitiohonha.  Pelo  Coronel  Innooencio  Yelloeo 
Pedernt:ira8. 

BraiU — Bailways.  Lowtlier. 

Railway  Systems  of  Brazil.  Foreign  Office,  Miscellaneous,  No.  617.  1904.  Size 
9}  X  6},  pp.  34.     Maps.     Price  l\)d. 

British  Oniana.  B.  American  O.S.  36  (1904) :  396-402.  Bodway. 

The  River-names  of  British  Guiana.     By  J.  Kodway. 

British  Oniana  and  Braiil.  

Brazil,  No.  1  (1904).     Award  of  His  MHJesty  the  King  of  Italy  with  regard  to  the 
Boundary  between  the  Colony  of  British  Guiana  and  the  United  States  of  Braiil. 
London:  Eyre  &  Spottiswoode,  1904.    Size  13}  x  8},  pp.  6.    Map.    Price ^id. 
See  note  iu  the  Journal  for  Auguot  (p.  226).  ^ 

Panama— Rainfall.         Monthly  Weather  Rev.  32  {idOi):  57-65.  Abbot 

Disposition  of  Rainfall  in  the  Ba&in  of  the  Chagres.  By  General  H.  L.  Abbot 
With  Diagrams. 

Paraguay — Bibliography.  Deeoud. 

A  List  of  Books,  Magazine  Articles,  and  Maps  relating  to  Paraguay.  Books, 
1G38-1903.  Maps,  1599-1903.  Prepared  by  J.  S.  Deeoud.  A  Supplement  to  the 
Handbook  of  Paraguay,  published  in  September,  1902,  by  the  International 
Bureau  of  the  Americjin  Republics.     Washington,  1904.    Size  9x6,  pp.  54. 

Patagonia.  Norske  G.S.  Aarhog  14  (1902-3) :  72-87.  Zwilgmoytr. 

Fra  Patagoniens  grensefjelde.    Af  Carlos  Zwilgmeyer.    Sketch'map. 

Pern— Portillo's  Expedition.  Adamioii. 

T.  and  Twelfth  Ann.  Rep.  Liverpool  OS.  (1904):  14-23. 
Col.  Pedro  Portillo's  Expedition.    The  Rivers  Apurimac,  Mantaro,  £n^,  Peren^, 
Tambo,  and  Upper  Ucayali  (Peru).     By  D.  B.  Adamson.     With  Map. 
On  a  Peruvian  Government  expedition  in  1900. 

Porto  Bieo.  WUlonghby. 

Mineral  Industries  of  Porto  Rico.     By  William  F.  Willoughby.    Size  11}  x  9t 
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pp.  18.    Department  of  Commerce  and  Labour.    Bureau  of  the  CensiiB.    WaBhin&r- 
ton,  1904. 

South  Ameriea.  La  (?.,  B.8.0.  ParU  9  (1904) ;  396-399.  Lomoi&e. 

Snr  les  hauts  plateanz  de  TAm^rique  da  Sad.    Par  M.  le  oomte  Georges  de 
Creqai-Montfort.    Par  F.  Lemoine. 

See  note  in  the  Journal  for  April,  1904  (p.  525). 

South  America— Elyen.    Jahreth.  G,  Ge$,  Bern  18  (1900-1902) :  192-209.  Beindl. 

Die  Schwarzen  FlQsae  Sfidamerikae.    Von  Dr.  J.  Beindl. 

Of.  note  in  the  Journal  for  Aagast,  1903,  on  a  more  extended  paper  by  the  same 
author. 

POLAB  BXeiOVS. 

Aataretie.  Globut  85  (1904) :  367-371.  Xrohs. 

Neaee  aas  der  amerikanischen  Antarktis.    Von  W.  Krebi.    With  Map. 
On  the  work  of  the  Swedish  and  Scottish  expeditions. 

Antarotie— Termination  Land.    Olobu$  86  (1904) :  63-64.  

Zar  Frage  nach  der  Existenz  von  TerminationUnd.    With  Map. 
The  writer  holds  with  Baloh  that  it  wonld  be  prematare  to  remove  Termination 
Land  entirely  from  the  map,  though  its  position  may  differ  from  that  supposed  by 
Wilkea. 

Aretle.  National  G.  Mag,  15  (1904) :  255-261.  Harris. 

Some  Indications  of  Land  in  the  Vicinity  of  the  North  Pole.     By  R.  A.  Harris. 
With  Map. 

See  note  in  the  Monthly  Record  for  September  (p.  353). 

Aretio— Pot  and  Jaekman.    Scottiah  G.  Mag,  20  (1904) :  415-423.  

An  old  story  of  Arctic  Exploration. 

QreoBlaiid.  0.  TidtkHft  17  (1903-1904):  187-206.  Bmun. 

Arkieologiske  UnderF0gelser  i  Godthaabe  og  Frederiksbaabe  Distrikter  i  Gr0nland 
foretagne  i  Aaret  1903  af  Kaptain  D.  Br  nan.     With  Map  and  lUuUratiom. 

Greenland.  Amdnip. 

Obeeryations  Astronomiqnes,  M^t^rologiqnes  et  Mag^^tiqaes  de  Tasinsak  dans 
le  district  d'Angmagsalik  1898-99.  Faites  par  I'Expedition  Danoise  sons  la 
direction  de  G.  C.  Amdrup.  Gopenhafi^ie :  G.  E.  0.  Gad,  1904.  Size  14  x  9, 
pp.  6,  4,  20,  XXX.,  14,8,  and  xiv.  Map$  and  Diagrams.  Pretented  by  M.  G,  C 
Amdrup. 

Spitsbergen.  Jahresb.  G.  Ges.  Bern.  18  (1900-1902) :  110-128.  Bnin. 

Le  Spitzberg.     Notes  de  voyages  en  1902.    Par  A.  Bran. 

I^tsborgen.  Leelercq. 

Les  exploratears  da  Spitzberg,  par  J.  Leoleroq.  (Extrait  des  Bulletins  de 
rAoad^mie  royale  de  Belgiqne  (olasse  des  lettres,  etc.)  No.  5  (mai),  1904.) 
Braxelles,  190*.    Size  9x6,  pp.  303-346. 

Spittbergen.  Leoleroq. 

Une  oroisi^re  au   Spitsberg  sor  an  yacht  poUire.     Par  Jules  Leoleroq.    P^s: 
Plon-Noarrit  etCie.,  1901.    Size  7}  X  5,  pp.  !▼.  and  292.    Map  and  IlluitratioM. 
Presented  by  the  Author. 
The  author  emphasises  the  present  accessibility  of  Spitsbergen  to  the  Tourist  and 

its  soenio  beauties.     Besides  describing  his  own  yisit,  he  sketches  the  history  of 

European  relations  with  the  islands. 

i^iUbergen.  B.  LeUret,  etc.,  A,  R.  Belgique  (1004) :  303-316.  Leoleroq. 

Les  explorateurs  du  Spitzberg.    Par  J.  Leelercq. 

ICATHEMATICAL  OEOGBAPHT. 

Cartography.  Haack. 

Die  Fortschritte  der  Kartenprojektionslehre,  Kartenzeichnung  and  -Vervielfnlti- 
gong,  sowie  der  Kartenmessung.  Von  Dr.  H.  Haack.  (From  the  Geogr.  Jahrbuch, 
;?i.  1904.)    Size  ^  x  £^,  pp.  359-422.    Presented  by  the  Author. 
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Survaylng.  Jf.  h,  y.  h.  MUit&rg.  L  88  (1903) :  182-212.  WW. 

Die  BtereophoiogrammetriBohe  Terrainaufnahme.    Von  A.  Freiherm  voa  Hfibl 
With  Platen, 

Saryeying  iBttramMit    Ann.  Hydrographie  38  (1901) :  424-428.  HtWllra«p. 

Der  Hodograph  von  Th.  Fergason.    Von  Dr.  H.  v.  Hmenkamp. 

PHT8ICAL  AlTD  BIOLOGICAL  OEOOBAPHT. 

Coaits.  Minutei  of  P.I.  Cicil  Engineer$  156  (1904) :  215-302.  Otl^. 

The  Sanding-np  of  Tidal  Harbours.    By  A.  E.  Carey.    With  Plam, 
Earthquakes  and  Geology.       C.  Rd.  139  (1904) :  318-319.  Balltit. 

La  sismicii^,  crit^riom  de  Tftge  g^logiqne  d*ane  ohatne  on  d'nne  r^ion.     Note 
de  M.  de  Montessns  de  Ballore. 
eiMiers.  K«ld  and  Wmt 

Les  yariations  p^riodiqnes  des  glaciers.  Nenyi^me  Rapport  1903,  r4digi  par 
Dr.  H.  F.  Beid  et  E.  Muret.  (Extrait  des  Archive$  de$  Seienees  pkyiquM  d 
natvrelles,  t.  xviii.,  1904.)    Gen^ye :  Georg  &  Cie.,  1904.    Size  9x6,  pp.  36. 

Grayity  DjterminaUon.     Rev.  0,  Italiana  11  (1904) :  65-72, 146-160.  MagxiiL 

I  recent!  progressi  nolle  determinazioni  relatiye  di  grayitk  e  la  loro  importanza  per 
1r  geofisioa.    Memoria  dell  Dott.  G.  P.  Magrini. 

Meteorology.  Meteorolog.  Z.  21  (1904) :  273-276.  W^gmm. 

Die  Temperatnr  in  lOOOm  Seehohe  naoli  den  Aufzeiohnungen  am  Aeronautiflchen 
Obseryatorium  des  Eooigl.  Meteorologlschen  losiituts  bci  Berlin.  Von  K. 
Wegener. 

Xeteorology— Fog.     QuarUrly  J.R,  Meteorolog.  8.  30  (1904) :  211-218.  Cokfli. 

One  Cause  of  Autumn  Mists.    By  J.  B.  Cohen,  pq.d.     With  Diagram. 
The  oaose  alluded  to  is  the  descent  of  cold  air  from  upper  leyels  to  yalley  boitoma. 

Keteorology— Presiurd.    8ymon8*s  Meteorolog,  Mag.  89  (1904):  62-65.  Bonadaa. 

The  yarying  distribution  of  Atmospheric  Pressure  oyer  the  Surface  of  the  ESarth. 
By  L.  Bionacina. 

Oceanography.  C.  Rd.  138  (1904):  1398-1400.  XoiiMa. 

Sor  la  b*"  Campagne  Scientifique  de  la  Frincene  Alice  II.  Note  de  S.  A.  le  Prince 
Albert  de  Monaco. 

Oceanography.    B.  M%u€e  Oc^anograph.  Monaco,  No.  11  (1904):  pp.  30.  Biehaid. 

Campigne  Scientifique  du  yacht  Princene- Alice  en  1903.  Obseryations  tmr  la 
Sardine,  sur  le  Plankton,  sur  les  Cetacei^,  sur  des  filets  nouyeaux,  eto.  Ayec 
r^sum^  esperanto.    Par  le  Dr.  J.  Richard. 

Oceanography.    B.  Mw^a  Oc^anograph,  Monaco,  No.  12  (1904) :  pp.  8.  Thonlet. 

Mesure  des  courants  marins  an  moyen  de  I'ttnalyso  physique  et  chimique  d'echan- 
tillons  d*eaux  r^coltds  en  series.    Par  J.  Thoulet.     With  iHagrami. 

Oceanography— Atlantic.    Ann.  Bydrographie  32  (1904) :  277-287.  Behott 

Die  gioese  Eistrift  bei  der  Neufundlandbank  nnd  die  W&rmeverhaltniMe  des 
Meerwassers  im  Jahre  1903.     Von  Dr.  G.  Schott.     With  Diagrams, 

Oceanography— Indian  Ocean.,  Z.  Get.  Erdk.  Berlin  (1904):  371-373.  Sekott 

Zur  Frage  der  Tiefenyerhaltnisse  zwischen  Crozet-Inseln  uud  Kergnelen.  Von 
Dr.  G.  Schott. 

Oceanography— Tidei.  Almagii. 

Riv.  G.  Italiana  10  (1903):  480-493,  538-515;  11  (1904):  13-23. 
La  Dottrina  della  Marea  ncU*  antlchitk  classica.    Memoria  di  Roberto  Almagilt. 

Potrolonm.  /.  Franklin  1, 157  (1904) :  443-454.  Coatt. 

Volcanic  Origin  of  Oil.    By  E.  Coste. 
The  writer  argues  in  support  of  his  theory  tliat  petroleum  is  inorganic  In  origin, 
and  the  result  of  solfataric  emanations. 

Phytogeography— Oliye.    Petermanns  3f.,  ErgSnz>ing»h.  147  (1904) :  pp.  83.        Fiaehac. 
Der  &lbaum.    Seine  geografische  Verbreitung,  seine  wirtsohaftliche  and  kultor- 
historische  Bedeutung.    Von  Prof.  Dr.  T.  Fischer.     With  Map. 
See  ante^  p.  595. 
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Terrettrial  Magftttini.    Sitzh.  K.B.A,  W.  MUnchen  (1904) :  29-39.  XeMertehmitt 

Das  magnetiaohe  Ungewitter  Tom  31.  Oktober  1903.  Yon  J.  B.  MedserBohmitt 
With  Diagram, 

AHTHBOPOraoeBAFHT  AVB  HOTOBIOAL  OSOGBAFHT. 
CablM.  Ltmeban. 

Dm  Weltkabelneif.  Yon  Dr.  T.  Lemohaa.  (*  Angewandte  Geographie,*  L  6erie, 
1  HefU  Halle  a.  8. :  Gebaner-Schwetsohke  Drnckerei,  1903.  Size  10  x  6},  pp. 
74.    Map, 

Hiftoxieal— Barl7  Yoyagas.  Haklnyt. 

The  Principal  Navigationa,  Yoyages,  Traffiqnes  and  Disooyeriea  of  the  EDglLth 
Nation.  By  Richard  HaklayL  Yols.  vii-TiiL  Qlaagow :  James  MaoLehose  & 
Sons,  1904  Size  9x6,  pp.  (yoL  yii.)  xyi  and  46t> ;  (yol.  yiii.)  xiy.  and  486. 
PortraiU  and  Maps,    FreienUd  by  the  PMiahen, 

Hiitorieal— Qniros*  Yoyages.  Karkham. 

The  Yoyages  of  Pedro  Femanlez  de  Qalzoe,  1595-1606.  Translated  and  Edited 
by  Sir  Clements  Markham,  k.c.b.  2  yols.  London:  Printed  for  the  Haklnyt 
Society,  1904.  Size  9x6,  pp.  xlyiii.  and  556.  Map;  Preiented  hy  the  Edkluyt 
Society.    [To  be  reyiewed.] 

Htstorisal— Soils.  Qneredo. 

Juan  Diaz  de  Solfa.  Estndio  histdrioo.  Por  S.  A.  Lafone  Qaeyedo.  Buenos 
Aires,  1903.    Size  10  x  6|,  pp.  36.    Preeentei  by  the  Author. 

History  of  Ooograpky.  Wonle. 

Geschicbte  der  Erdkenntnis  nnd  der  geograpbisohen  Forsohung  zugleioh  Yersuch 
einer  Wiirdignng  beider  in  ihrer  Bedeutnng  fiir  die  Knlturentwickluog  der 
Menschheit.  Yon  Prof.  Dr.  Karl  Weule.  Berlin:  Bong  &  Co.,  1904.  Size 
12  X  8(,  pp.  xii.,  180,  and  256.   Maps  atid  lUudrathns.   Preeented  hy  the  Puhli$her$. 

History  of  Nayigation.  Traogcr. 

Znr  Forschnng  Uber  alte  Scbifftitypen.  0.  Scbiffdfahrzeuge  in  Albanien  u. 
Macedonien.  Yon  P.  Traeg^r.  (Separatibdrnck  aus  dcm  Correspondeuz-Blatt 
der  Dentschen  anthropologischen  Gesellscbaft.  Nr.  4.  n.  5, 1904.)  Size  11x8}, 
pp.  15-28.    Illuiftratioru.    Presented  by  the  Author. 

Folitieal— Anglo-French  Agreement.    Rev,  Franfaise  29  (1904):  257-276.  Yaseo. 

L'acoord  colonial  Franco-Anglais.    Par  G.  Yasoo.     With  Maps, 

Population— Haps.  Brflokner. 

-Ueber  Earten  der  Yolksdichte.  Yon  Prof.  Dr.  Ed.  Bruckner  mit  einer  Karte  der 
Yolksdichte  des  biiudnerischen  Rheiugebietes,  yon  Dr.  H.  Ziner.  (Separatabdruok 
ans  der  *'  Z.  fiir  schweizerische  Statistik,"  1904.)  Size  11|  x  9,  pp.  6.  Presented 
by  the  Aut'tor, 

Soeiology.  Bep.  S.  African  Assoc.  (1903) :  462-479.  Fremantle. 

The  Sociology  of  Comte,  with  special  reference  to  the  Political  Conditions  of 
Toung  Countries.    By  H.  £.  S.  Fremantle. 

BIOeBAPHT. 

BmaoL  Ifouvemen^  G.  21  (1901):  352-355.  ^   Leeloreq. 

Olivier  Brunei,  un  nayigateur  belgo  dans  lee  regions  bor^ales  au  XYI**  Si^le. 
Par  J.  Leclercq. 

Brunei  uiulertook  a  voyage  to  the  north  in  1584,  and  may  be  considered  to  have 
shown  the  Dutch  the  way  to  the  far  northern  seas. 

CabDt.  Jtev.  G.  ItaUana  11  (1984) :  177-184.  Orlbandi. 

Ancora  sulla  patria  di  Giovanni  Caboto.    Prof.  P.  Gribaodi. 

CoilUrd.  South  Africa  63  (1901) :  49.  Gibbons. 

The  late  Bay.  Fran9oLs  Coillard.    By  Major  A.  St.  H.  Gibbons.     With  Portrait. 

CtansraL  Wolkenhaner, 

Geographische  Nekrologle  fur  die  Jahre  1902  and  1903.  Yon  Prof.  Dr.  W. 
Wolkenhauor.  (From  H.  Wagner's  Qeogir.  Jahrbueh,  xxvi.  Bd.,  1904.)  Size 
8)  X  5},  pp.  423-446.     Presented  by  the  Author. 


608  OIOGRAPHIGAL  LTTflRATURB  OF  TBI  MONTH. 

Harnosi.  Oolliiisoii  and  Wcbbtr. 

General  Sir  Henry  Drury  Haroess,  K.c  B.,  Colonel  Commandant  Royal  Engineen. 

The  Material  for  thie  Memoir  was  collected  and  arranged  by  the  late  Ucneiftl 

Collineon  and  edited  by  General  Webber,  c.b.    London  :  1903.    Size  9x6,  pp.  viii. 

and  296.     Preiented  by  the  Royal  EngineerB  IrutituU. 

This  distingninhed  Engineer  officer  took  part  in  the  siege  and  oaptaro  of  Laoknow 
daring  the  Mutiny,  after  which  he  was  for  five  years  Director  of  the  Royal  Engineer 
School  at  Chatham,  in  which  he  iDaugnrated  some  important  reforms. 


Hsrtl.  M.  K.  t«.  K.  Miiaarg.  I.  23  (1903)  :  41-47. 

Oberst  Dr.  Ueinrioh  Hartl.    Von  Dr.  R.  von  Sterneok. 
This  well-known  geodesist  died  in  April  8, 1903. 

Stmnlej.  /.  A/Hean  8.  3  (1904) :  449-463.  JohnitCA. 

Stanley :  A  Biographical  Notice.    By  Sir  H.  H.  Johnst  m.     With  PoriraU, 

SUnley.  DeuUeh,  Hundschau  O.  26  (1904) :  470-472.  

Henry  M.  Stanley.     With  PortraU. 

OSKEBAL. 

Almanac.  • 


The  American  Ephemeris  and  Nautical  Almanac  for  the  year  1907.  Washington, 
Bureau  of  Equipment,  1903.     Size  10}  x  7},  pp.  viii.  and  602.    Diagranu, 

Babylonia  and  Egypt.  eeere. 

By  Nile  and  Euphrates.  A  Record  of  Discovery  and  Adventure.  By  H.  Y.  Geere. 

Edinburgh :    T.  &  T.   Clark,  1904.     Size  9x6,  pp.  xii.  and  356.     Maps  and 

lUuttrations.    Prioe  St.  6(2.  net.    Presented  by  the  Publishers. 
The  author  went  out  to  the  East  in  1895  as  a  member  of  the  Expedition  of  the 
University  of  Pennsylvania  for  excavations  at  Nippur.    The  present  volume  gives  a 
readable  account  of  his  experiences,  with  sketches  of  places  and  people. 

Bibliography.  BaYOMMi. 

Annales  de  G^graphie.      XIII*'  Bibliographie  Ge'ographique  Annuelle,   1903. 
Public  sons  la  direction  de  L.  Ravcneau.   Paris  :  A.  Colin,  [1904].  Size  10}  x  6}, 
pp.  320. 

Bibliography.  Wright. 

Catalogue  of  the  London  Librarv,  St.  James's  Square,  London.  Supplement 
1  (1902  and  1903).  By  C.  T.  Hagberg  Wright,  ll.d.  London:  Williams  & 
Norgate,  1904.    Size  11x8},  pp.  180.    Presented  by  the  London  Library. 

British  Empirs— Cotton.    ScottUh  G.  Mag.  20  (1904):  354-871.  

Cotton  Cultivation  in  the  British  Empire  and  Egypt.     With  Map. 

Geography.  Davis. 

Geography  in  the  United  States.  An  Address  by  Wm.  Morris  Davis,  Vice- 
President  and  Chairman  of  Section  E  for  1903,  before  the  Section  of  Geoloey 
and  Geography,  American  Association  for  the  Advancement  of  Science,  St.  Louis 
Meeting,  December,  1903— January,  1904.  Washiugton,  1903.   Size  10  x  6J,pp.  32. 

German  Colonies.  

Die  deutsch  Kolonial  Gesetzgebung.    Sammlung  dor  auf  die  deutschen  Schuts- 

gebiete  beziiglicben  Gesetze,  VeroiSnungen,  Erlasse  und  intemationalen  Verein- 
arungen  mit  Anmf'rkungen,  Sachregister.     Siebenter  Toil,  1903.     Berlin  :  E.  S. 
Mittler  und  Sohn,  1904.     Size  9J  x  6§,  pp.  xii.  and  330. 

Livingstone  College. 


Livingstone  Ck)Ilege  Year-Book  [1904],  containing  Hints  to  Travellers  in  matters 
of  Health.  Outfit,  and  Travel.     Travellers*  Health  Bureau,  Liviugstone  College, 
Leyton,  E.     Size  7J  x  5,  pp.  96.    Illustrations.    Price  6d. 
Contains  abundant  evidence  of  the  excellent  work  done  by  the  College. 

Oxford— Danbony  Laboratory.  Gfinthor. 

A  History  of  the  Daubeny  Laboratory,  Magdalen  College,  Oxford.  To  which  is 
appended  a  list  of  the  Writings  of  Dr.  Daubeny,  and  a  Register  of  the  Names  of 
Persons  who  have  attended  tlie  Chemical  Lectures  of  Dr.  Daubeny  from  1822  to 
1867;  as  well  as  of  those  who  have  received  instruction  in  the  Laboratory  up 
to  the  present  time.    By  R.  T.  Gflnther.    With  a  Preface  by  the  President  of 
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Magdalen.  London:  H.  Frowde,  1904.  Size  9x6,  pp.  viii*.  and  138.  Plates. 
Price  5$.  net.    Presented  by  the  Author. 

The  laboratory  was  originally  fonnied  in  1847  by  Dr.  Daubeny,  one  of  the  pioneers 
of  Science  at  Oxford.  The  bojk  desoribes  the  work  done  at  the  laboratory  aince  its 
f  mndation,  and  gives  an  aoooont  of  the  meteorological  records  kept,  with  tables  of 
obseryations  of  the  temperature  of  the  rifer  Cherwell  from  1882  onwards. 

Units  of  Length,  ote.  Wanon. 

The  Ancient  Cubit  and  onr  Weights  and  M-asures.  By  Lieut.-General  Sir  C. 
Warren,  o.c.m.o.,  etc.  London :  Palestine  Exploration  Fund,  1903.  Size  7}  X  5. 
pp.  XX.  and  132. 

The  author  endeavours  to  trace  the  origin  of  existing  weights  and  measures  to  the 
Babylonian  cubit. 

Tear-Book.  Wagner. 

Geographisches  Jahrbuch.  XXVI.  Band,  1903  .  .  .  herausgegeben  von  H. 
Wagner.  Zweite  H&lfte.  Gotha:  Justus  Perthes,  190  (.  Size  9x6,  pp.  249- 
496. 

This  part  treats  of  recent  progress  in  various  branches  of  general  geography, 
including  anthr  jpogography,  geographical  meteorology,  the  science  of  map<projections, 
etc. 


NEW  MAPS. 

By  E.  A.  BmBYSS,  Map  Owraior,  R,(kJk 

BVBOPX. 
Ingland  and  Wales.  Ordnance  Surrey. 

Obdvavoi  Btibtit  or  Eholahd  avd  Walm  : — Sheets  published  by  the  Direotor- 
QtaienX  of  the  Ordnanoe  Sarvey,  Boatbamptoo,  from  September  1  to  30, 1904. 

4  miles  to  1  inoh  :— 
Hill  shaded  and  printed  in  colours.    Sheet  18,  printed  on  thin  paper  and  mounted 
on  linen  and  folded  in  cover  for  the  pojket.  Is.  6d. 
The  other  sheets  of  this  map  will  be  publishe  J  similarly  in  due  course. 

District  map,  hill  shaded  and  printed  in  colours.  East  Anglia,  price — folded  in 
cover  for  the  pocket — on  paper,  Is.  6d. ;  mounted  on  linen,  2«. 

2  miles  to  1  inch  :— 
Printed  in  colours,  85,  Is. ;  folded  in  cover  or  flat  in  sheets. 

1-fauh:— 

(Third  edition)  in  outUne,  10,  238,  266.  282,  814, 329,  Is.  each. 

(Third  edition)  with  hUls  in  brown  or  black,  10,  255,  270,  282,  283,  284,  314,  329, 

Is.  each. 

(Third  edition)  printed  in  colours,  283,  Is.  each. 

•-IbA— Oonaty  Maps  (first  revision)  :— 
Herefordshire,  19  k.w.    Leicestershire,  11  b  ■.,  12  s.w.,  18  s.e.,  20  8.w.,  29  n.e.,  86 
flJB.    Badnorshire,  18  sw.,  22  n.e.     Shropshire,  74  n.e.      Somersetshire,  2  m.e., 
6  a.B.,  15  K.E.,  22  8.E..  30  n.w.,  35  i.w., sle.,  37  n.w.,  n.e.,  s.w.,  be.,  38  n.e.,  8.b., 

89  V.E.,  B.W.,  BE.,  40  N.W.,  8.W..  8.E.,  41  B.E.,  42  N.E.,  46  8.E.,  47  N.W.,  S.W.,  48  N.W., 
49  N.E.,  B.W.,  52  K.E.,  53  N.E.,  B.W.,  61  B.E.,  63  N.E.,  8  E.,  64  N.E.,  S  E.,  65  8.B.,  72  B.W., 

78 S.W.. 74  8.W., 75  8.E., 80  8.W.,  81  n.e.,  82 be.,  89 s.w.  Staffordshire, 67 8.B., 68  n.w., 
ir.K,  74  N.w.  Suffolk,  81  n.w.,  8.e.,  82  s.w.,  89  b.e.  Warwiokshlre.  1 7  n.e.  Worcester- 
■liiro  (Det.  1  and  2),  1  b.e.  Torkshire  (first  revision  of  1891  survey),  284  s.e. 
Is.  each. 

SS-iadi — County  Maps : — 
Breeknoekshire,  XY.  4,  7,  10,  1 1, 12, 18, 14, 15,  16 ;  XX.  4,  8 ;  XXI.  1,  2,  3,  4,  5, 9, 
13;  XXn.  16;  XXVII.  1,  2,  3,  4,  5,  6,  9, 10, 11, 12, 14,  15,  16;  XXVIIL  5,  9,  10, 
18,  14,  16;  XXXIII.  2,  3,  4,  6,  8, 10,  12,  14;  XX XIX.  11, 12, 15;  XL.  9, 13, 15; 
XLL  1,  2,  3,  4,  5,  6,  7,  8.  9,  10,  11,  12;  XLV.  10,  11,  12;  XLVI.  1,  2,5,  6,  7. 
JkrmnMx%  VIII.  11, 12, 15, 16 ;  IX  18, 16 ;  XU.  8, 4, 7,  8  (XII.  13  and  XIU.  16; ; 
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XIIL  1,  3,  4,  5,  6,  7,  8,  9, 10, 11, 12, 13,  li,  15, 16;  XIV.  1, 9, 10,  U  :  XX.  2,3,  4,5, 

6,  7,  8;  XXII.  14;  XXXII.  3,  4,  7,  8;  XXXIII.  1,2,  5,  6;  XXXIV.  1,  8,  8,  5,  «, 

7,  Htrefordihire,  XXXVII.  3.  UioMt«rihire,  VI.  16 ;  LII.  I6w  Tdhnwiarirfr^ 
OXXIL  6 :  GXXXI.  5,  6,  8,  9, 10, 11, 12, 13,  14, 15, 16 ;  OXL.  2,  4.  5,  6,  7,  8, 9, 
13, 14, 15, 16;  CXLL  1,  4,  5,  6,  8 ;  CXLIL  1,  2,  3,4,  5.  6,  7,  8,  9, 10,  11, 12, 18, 1^ 
16;  CXLIII.  1,  4,  8, 10,  12, 13, 14, 15, 16;  OXLIX.  1,  2,  4,  5,  6,  &  10,  11,  18, 
14 :  CLI.  5 ;  GLU.  2.  Suffolk,  XXI.  8, 12, 15, 16 ;  XXII.  6, 7, 9, 10, 11, 14. 15; 
XXXII.  3,  4,  14 ;  XXXIII.  1,  2,  4,  11,  15 ;  XXXIV.  7, 8  ;  XXXV.  7,  10, 15; 
XXXVI.  5, 13, 15;  XXX VII.  5,  7,9,  10,  11,  12,  13,  15,  16;  XXXVIII.  5,6,7, 

8,  9, 11, 12, 13, 14, 15, 16 ;  XXXIX.  5,  7,  9, 10,  11,  15 ;  XLIX.  1,  2,  4 ;  L.  1,  2, 8. 
Wwrwlokibira,  VIII.  16;  XIII.  8, 16  ;  XIV.  4;  XV.  1 ;  XVI.  13, 14 ;  XVIL  18, 
16;  XVIII.  13;  XIX.  6,  10,  11,  12,  14,15;  XX.  5, 14;  XXIH  16;  XLIL  15; 
XUX.  5.  Woroeiterriiire,  V.  16;  VI.  4;  X.  4,  8,  12,  16;  XI.  6,  9,  10,  18,  14; 
XVI.  4,  8;  XXXIV.  16 ;  XXXV.  13, 14, 15 ;  XL.  9;  XLI.  4,  8, 12 ;  XLU.  1,  2, 
5,  6,  7,  9 ;  XLIII.  5 ;  XLVII.  3.    3».  each. 

SAgland  and  W*lm,  Ctoologi^al  Wwrnf. 

Diitrict  Memoirs. 

South  Wales  Goal  Field.  Part  v.  The  country  around  Merthyr  Tydfil.  U.  6<L 
(The  region  oomprisod  in  sheet  231.) 

{E.  Stanford^  London  Agent.) 
Germany.  Xonigl.  Fronss.  Landaa-Aufnahas 

Karte  des  Deutachen  Beiches.  Scale  1:100,000  or  1*6  stat.  mile  to  an  ineh. 
Sheets :  315,  Loburg :  316,  Belzig.  Herausgegeben  von  der  ELartogr.  Abtheilong 
der  Kgl.  Preuss.  Landes-Aufnahme,  1904.    Price  1.50  mark  eack  eneeL 

Vaplos.  Istitnto  Oeografloo  Militait. 

Napoli  e  Diutomi.  Scale  1 :  100,000  or  1*6  stat.  mile  to  an  inch.  latituto 
geograflco  militare,  1901.    FreeetUed  by  Prof.  Guido  Cora. 

Vesnyini.  Istitnto  Ooografloo  Xilitamb 

Gono  Veeuviano.  Scale  1 :  10,000  or  63  inches  to  1  stat.  mile.  Levata  nel  1900. 
11  VesuYio.  Scale  1 :  25,000  or  2*5  inches  to  1  stat  mile.  Leyata  nel  190a 
Istitnto  geografico  militare.     Presented  by  Prof.  Quido  Cora, 

The  sheets  of  the  large-scale  Government  Map  of  Italy,  including  the  neighbour- 
hood of  Vosuyius. 

A8IA. 
Asia.  Ssryico  8^grapliiqne  do  TArmte,  Puis. 

Asie.  Scale  1 :  1,090,000  or  15*8  stat.  miles  to  an  inch.  Sheet  48  H.  182  s. 
Ningouta.     Par|s :  Service  G^graphique  de  TArm^e,  1904. 

Japan.  Japanoss  Imperial  Goologioal  Survoy. 

Topographical  Map  of  Japan.  Scale  1 :  200,000  or  3*1  stat  miles  to  an  ineh. 
Sheets:  Sadowara,  Shinjo,  Toba.  Tokyo:  Imperial  Geological  Survey,  1904. 
Presented  by  the  Imperial  Cfeological  Survey  of  Japan. 

AFBICA. 
AfHca.  Intelligonoe  Diyisioii,  War  Oflkeo. 

Africa.      Scale    1:250,000  or    3  9  stat.   miles  to  an  inch.      Egyptian    Sudan. 
Sheets :  55-G,  Geili ;  55-0,  Bera ;  55-G,  Wad  Medani ;  (Provisional)  55-P,  Middle 
Dinder;  66-G,  B)oeirea    London  :  Intelligeoce  Division,  War  Office,  1904.    Price 
Is,  6d.  each  sheet.    Presented  by  (he  Director  of  Military  Operations. 
The  region  immediately  to  the  east  of  Khartum  is  shown  on  these  sheets,  which 

form  part  of  the  important  map  of  Africa  now  being  compiled  at  the  Intelligence 

Division  of  the  War  Office. 

Egypt.  Soryoy  DopartSMnt,  Otiro. 

Topographical  map  of  Gharbiu  Province.  Scale  1 :  10,000  or  6*3  inohes  to  1  stat 
mile.  SheeU:  n.w.  36-1,  36-2,  36-3,  37-2,  37-4,  38-6.  39-1,  39-8,  39-5,  40-2. 
Cairo:  Survey  Department,  Public  Works  Ministry,  1904.  Presented  by  (ke 
Director-General,  Survey  Department,  Cairo, 

AMXBIGA. 
Central  Amerioa.  Sapptr. 

Karte  von  West-  Salvador  und  von  Sud-  und  West  Goatemala.  Auf  Grund  eigener 
Aufnahmen  1889-1902,  dor  Karten  von  Guatemala  von  Tneodor  Paschko  1889  und 
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Miles   Book   1895,  lowie   der   Aafnahmen  der   interkontinentalen   Eitenbahn- 
kommuBiou  1891-93,  Oorps  1.    Entworfen  too  Karl  Sapper,  1904.    Scale  1 :  500,000 
or  7*8  sUt.  miles  to  an  inoh.     Pt4ermann§  Oeographitche  Mitiettungen,  JahrgiEung 
1904,  Tafel  14.    Ootha :  Justns  Perthea,  I90i    Freaented  by  the  PMither. 
The  height  of  the  land  is  shown  by  oolonr  tinting  and  oontoors  at  intervals  varying 
from  100  metres  to  500  metres.     Altogether  there  are  eleven  tints ;  first,  light  green, 
showing  land  below  100  metres;  next  two  light  shades  of  sienna  for  land  lying  between 
100  to  250  metres  and  250  to  500  metres ;  and  finally  eight  shades  of  darker  brown,  at 
500   metres    intervals,  for  heights  from  500  to  over  4000  metres.      The  result  is 
decidedly  effective,  and  the  map  is  an  important  one,  supplying  fresh  information  eon- 
oeming  these  imperfectly  surveyed  Central  American  States.    The  authorities  upon 
which  the  map  is  based  are  stated  in  the  title. 

SalTtdor.  Sapper. 

Earte  der  Izaloo  Ynlkane  (Bepublik  Salvador).  Auf  Qrund  eigener  Anfnahmen 
aus  den  Jahren  18H5,  1897  u.  1902,  mid  der  Originalkartcn  von  Karl  v.  Beebaoh, 
und  der  interkontinentalen  Eisenbahnkommission,  entworfen  von  Karl  Sapper. 
Scale  1:100,000  or  1*6  stat.  miles  to  an  inch.  Pelermanm  Qeographiiehe 
MiUeilungm,  Jahrgang  1904,  Tafel  15.  Gotha :  Jostos  Perthes,  1904.  Prssenfed 
ht  the  Publisher. 

POLAR   BieiOHB. 

Antaretie  Segions.  Potarmaims  Oftographisehe  Xitteiluiigen. 

Entwicklang  unsercr  Kenntuis  der  lender  sQdlieh  von  Amerika,  1873-1903. 
Ptierwumru  Geographisehe  MitUilungen,  Jahrgang  1904,  Tafel  16.  Gotha: 
Justus  Perthes,  1904.    Pruenied  5y  the  PMither. 


World.  Hartleboa. 

A,  Hartleben's  Yolks-Atlas  enthaltend  72  Karten  in  Einhundort  Kartenseiton. 
Tierte-Aufldge.  Lieferung  14.  Vienna  and  Leipzig :  A.  Hartleben,  [1901]. 
Priee  50p/.  each  pari. 

Part  14  contains  the  following  maps :  No.  17,  Europe,  on  the  scale  of  1 :  15,000,000 ; 
No.  55,  France,  1 :  2,800,000 ;  No.  75,  Tarkestan  and  Northern  India,  1 :  10,000,000. 

World.  Poip. 

Tasohen-Atlos  fiber  alle  Telle  der  Erde.  In  36  Haupt-  und  70  Nebenkarten  von 
Cbr.  Peip.  Mit  geogrnphisch-statistlrtchen  Notizen  von  Otto  Weber.  Stuttgart 
und  Leipzig :  Dcutscbe  Vcrlags-Anstalt,  1904. 

This  is  one  of  the  many  little  German  pocket  atlases  which  have  appeared  in  recent 
years,  and  includes  thirty-six  principal  coloured  majw  and  seventy  plans  and  insets, 
preceded  by  statistical  information  and  notes  by  Otto  Weber.  Altogether  the  atlas 
contains  a  great  deal  of  information  within  the  small  compass  of  4  inches  by  6}  inches, 
but  many  o:'  the  maps  are  overcrowded  and  not  clearly  legible.  Only  one  map  of  the 
British  Isles  is  given,  and  that  is  a  general  map  on  a  very  small  scale,  upon  which  there 
are  several  mistakes  in  the  place-names. 

World.  Petrie  and  Sohokalsky. 

Marck's  Largo  General  Table  Atlas.    Edited  by  Prof.  E.  J.  Petrie  and  Colonel  J. 

de  Schokalskv.     Part  8.    St.  Petersburg:  A.  F.  Marks,  1904.    [In  Bussian.]    Pre- 

emUed  by  the  Publiaher. 
The  standard  of  excellence  which  characterized  the  first  issues  of  this  atlas  is  being 
well  maintained,  as  will  be  seen  by  an  inspection  of  the  eighth  part,  which  has  just 
been  published.  The  maps,  which  are  four  in  number,  are  well  drawn  and  clearly 
printed.  They  are  as  follows  :  No.  10,  a  chart  of  the  world  on  Mercator*s  projection, 
showing  colonial  possessions,  steamer  routes,  etc.,  with  three  inset  plans ;  No.  28,  a 
Black  sea  sheet  of  a  map  of  European  Russia  on  the  scale  of  1 : 2,000,000;  No.  82, 
Belgium,  Netherlands,  and  Luxemburg,  1 :  1,000,000 ;  No.  56,  Plans  of  the  Pacific 
island  groups  on  the  scales  of  1  : 9,000,000, 1 : 4,.500,000,  1 : 2,250,000,  and  1 : 1,125,000. 

CHABT8. 

Admiralty  Charts.  Hydrographio  Department,  Admiralty. 

Charts  and  Plans  published  by  the  Hydrographio  Department,  Admiralty,  during 
July  and  August,  1904.    Presented  by  the  aydrographie  Departmentf  Admiralty. 


012  NEW   MAPS. 

>'o.  IncbM. 

]6S3m=14*7      England,  west  coaat.    Padstow  harbour.    Si. 
1911)  m  =  9-9      Scotland.   Hebrides,  Lewis  island : — Stomoway  barbonr.    Is.  6d. 
3400  m  =  1*96    England.   Chaunel  islands : — Gnemsoy,  Herm,  and  Bark.  2s.  6d. 
3442  m  =  4*0      Lapland.     Plans  on  the  north  coast  of  Bossian  LapUnd  :— 

Ivanovski  bay.     Is,  6d. 
3435  m  =  Yar.   Sweden.    Plans  on  the  east  coast : — The  Narrows  of  Kalmtr 

sound,  entrance  to  QeAe,  entrance  to  Uinea.    Is.  6d. 
3414  m  =  10      France,  south  coast: — ^Approaches  to  Margeille.  .  2s.  6d. 

2285m=|J||    Bldcksea.    Varna  :-Baljlk  bay.    U.6d. 

3406  m  =  2-95    Newfoundland,  east  coast  :~Bay  of  Exploits,  Sheet  I.  (North). 

2s,  Qd, 
fiii7  m  ./I'^U  British  Columbia.  Vancouver  island : — Hanson  island  to  Beater 
oil  /  m  -  J3.9g|      harbour,  including  Broughton  strait.    Port  McNeill,  3s. 
3481  m  =  0-82    Africa,  west  coast  :~Gape  Coast  Castle  to  Barako  point.     Ss.  6d. 
3432  m  =  0-82    Africa,  west  coast  .-—Barako  point  to  Great  Ningo.     2s.  6d, 
uAiio  ^      /l*5l     Africa,  west  coast: — Old  Calabar  river.    Duke  town  anchorage. 
»423m=|g.Q|        2*.  6ff. 

3370  m  =  0*73    Philippine  islands  :—San  Bernardino  strait  and  approaches.  2t.6d. 
3429  m  =  4*7      China,  east  coast    H^ng  Kong  islind:— East  Lanuna  channel. 

2s,  6d. 
3437  m  =  5-95    Japan.     Nipon,  west  coast : — Hagi  approaches.    Is.  6d. 
431  m  =  4-65    Australia,  west  coast :— Swan  river.  North  Fremantle  to  Perth. 

2s.  6d. 
1347  Peru.    Plans  on  the  coast.    Plan  add;»d :— Huacho  anchorage. 

632  Africa,  west  coast.  Walflsch  bay  to  Orange  river.  Plan  added:— 

Prince  of  Wales  bay. 
3311  Eastern  archipelago.    Anchorages  on  the  north  coast  of  Java. 

Plan  added : — Tegal  road. 
1023  China,  south  coast.    Boddam  cove.    Plan  added : — ^Nam  sha  bay. 

1256  China,  north  coast.    Gulfs  of  Pe  chili  and  Liau  tung.     Plan 

added : — Sketch  of  entrance  and  bar  of  the  Yang  kiao  ko. 

(/.  D.  PaUer,  Affent.) 

Obarti  Oaneelled. 
No.  Cancelled  by  Now 

1683    Padstow  harbour.  |    pLdstow  harbour 1683 

1919    Stomoway  harbour.        Psto?Jl^way  harbour 1919 

28426  Baltic   sea.      Plan    on 

this  sheet.      The    Narrows  j 

of  Kalmar  sound  ^        . 

2377    Port*  on  the  east  coast  I  ^^P^^-     .„,  ,         ,      .  „..,- 

of   Sweden.     Plan  on  this  ^    Narrows  of  Kalmar  sound  on  sheet     .    .    3435 

sheet : — Kalmar  sound  nar- 
rows. 

2285    Varna.  \New  plan. 

2287    Baljik  bay.  j     Varna.    Baljik  bay  on  sheet 2285 

2395    Gulf  of  Magnok.    PlaniNew  chart, 
on  this  sheet.  /    San  Benardino  strait  and  approaches  .    •    3370 

(/.  D.  PoUer,  Agent,) 

Okartf  that  haye  received  Important  Oorreetionf . 

No.  1188,  The  World:— Coal  and  telegraph  chart.  34,  England,  south  coast:— 
The  Scilly  isles.  1765,  Ireland,  south  coast  :—Queenstown  and  port  of  Cork 
(outer  sbeet).  1777,  Ireland,  south  coast:— Queenstown  and  port  of  Cork  (inner 
sheet).  3H84,  Ireland,  south  coast : — Queenstown.  2246,  Baltic  sea :  Port  Baltic 
to  Hogland.  2694,  France,  west  coast: — channels  between  He  d*Ouessant  and 
the  mainland.  2554,  Mediterranean  sea,  Italy : — Leghorn  roadstead,  etc  2379. 
Black  sea:— Kherson  or  Dniepr  bay.  893,  Newfoundland: — Burin  harbour  to 
Devil  bay.  7«>1,  West  India  islands  and  Caribbean  sea:  Sheet  I.  762,  West 
India  islnnds  and  Caribbean  sea :  Sheet  JI.  486,  West  Indies: — Jamaica,  and  the 
Pedro  bank.     1274,  Gulf  of  Mexico:— Tortugas  cays  to  Cape  San  Bias.     28, 
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Chile  i—ohaniiels  between  Magellan  strait  and  golf  of  Trinidad.  631,  Sonth  . 
America,  west  coast:— Smyth  channel  from  south  entrance  to  Fortune  bay.  2840, 
British  Columbia :—Haro  btrait  and  Middle  channel.  759a,  Madagascar:— Cape 
St.  Andrew  to  Bevato  island.  821,  Bay  of  Bengal:— Elephant  point  to  Cheduba 
strait.  833,  Bay  of  Bengal:— Bangoon  river  and  approachett.  2153,  Malacca 
etrait:— Port  Swettenham.  928,  Snln  archipelaga  2577,  Philippine  islands: — 
Between  St.  Beinardioo  and  Mindoro  strait.  3283,  Philippine  islands: — Port 
SaJomague  and  approach.  Port  Sual.  127,  Japan : — Hirado  no  seto  to  Simonoseki 
strait.  1674,  Australia,  east  coast : — Brisbane  river.  2614,  New  Zealand : — Kai- 
para  harbour.  2540,  New  Zealand: — Awarua  or  Bluff  harbour  and  New  river. 
3044,  Celebes : — Ujong  Jonga  to  Ujong  kaasi. 

(/.  D.  Potter^  Agent.) 

Vorth  Atlantie  and  Meditena&oan.  Xoteorologioal  Office. 

Pilot  Chart  of  the  North  Atlantic  and  Mediterranean  for  October,  1904.  London : 
Meteorological  Office.     Price  6d.    Prtunted  by  the  Mettorologieal  Offiee^  London. 

TFnitad  States  Charts.  United  States  Hydrographie  Office. 

Pilot  Chart  of  the  North  Atlantic  Ocean  for  September,  1904,  and  of  the  North 
Atlantic  Ocean  and  North  Pacific  Ocean  for  October,  1904.  U.S.  Hydrographie 
Office,  WashingtoD,  D.C.,  1904.    Pre$ented  by  Oe  U.8,  Bydrographie  Office. 


PH0T0&BAPH8. 
Java.  Sternberg. 

Ninety-five  photographs  of  Java,  taken  by  F.  Sternberg,  Esq.    Presented  by  F. 
Sternberg^  Esq. 

AlU  interesting  set  of  photographs  illustrating  the  scenery,  people,  ancient  rock- 
oarvings,  and  monuments. 

(1)  Canal  at  Batavia;  (2)  Museum,  Batavia;  (3)  *' Gkimelan,'*  a  musical  instru- 
ment; (4  and  5)  Masks  u^od  in  Javanese  daucee;  (6)  Car  of  the  steam  tramwny, 
Batavia  to  WeltevredcD ;  (7)  Javanese  policemtn ;  (8)  Sado,  Javanese  oonveyaLce ; 
(9)  Primitive  way  of  watering  streets  at  Batavia;  (10)  Men  with  powdered  faces; 
(11  and  12)  Women  with  powdered  faces:  (18)  Old  cannon  at  Batavia  to  which 
jTayanese  women  make  pilgriojages ;  (14)  Live  python ;  (15)  Railway  station,  Buiten- 
sorg;  (16)  Avenue  in  Botanical  Giundens,  BniteLzorg;  (17)  Inscription  on  tomb  of 
Stamford  Baffle's  first  wife,  Bnitenzorg;  (18)  Besidence  of  Governor-General  of  Dutch 
Bast  Indits;  (19-21)  Views  in  Botanical  Gardens,  Buitenzorg;  (22)  A  group  of 
Javanese  in  Buitenzorg;  (23)  Klong  Tong,  Chinese  hawker  and  coolie;  (24)  House 
and  palms;  (25)  The  morning  bath;  (26)  Javanese  house,  Buitenzorg;  (27)  Guard 
boose  and  Toog  Tong ;  (28  and  29)  Chinamen,  Buitenzorg ;  (80)  Hat  seller,  Buiten- 
BQf|c;  (31)  Prisoners  getting  sand  from  river;  (32)  Typical  group,  Buitenzorg; 
(38)   Palm-wine  seller,  Buitenzorg;    (34)  Javanese  danciog-girls ;   (35)    Luncheon 

KrtjT,  Buitenzorg:  (36)  Javanese  open-air  restaurant;  (37)  Javaiiese  refreshment 
wker;  (38)  Picturesque  bridge;  (89  and  40)  Biver  scenes  at  Surabaya;  (41) 
Chinese  bazaar,  Surabaya  (42);  (Chinese  pawnshop,  Suraba^;  (48)  Clock  Tower 
Bieeted  by  British  residents  to  commemorate  Queen  Viotuna's  Jubilee,  Surabaya; 
(44)  Javanese  sailing-craft;  (45)  Trikar  or  bullock-cart,  Surabaya;  (46)  Besidential 
street,  Surabaya ;  (47)  A  group,  Surabaya ;  (48)  En  route  for  i  he  mountains ;  (49)  Bn  route 
to  Tosari;  (50)  A  mountain  inn;  (51)  Boad  to  Tosari;  (52)  Village  of  Ledok;  (53) 
Javanese  boy  carrying  Mr.  Sternberg's  camera;  (54)  Group  at  Tosari ;  (55)  Waiting 
for  the  wedding  procession ;  (56)  The  bride ;  (57)  Open-air  shop,  Tosari ;  (58)  Batok 
moontain;  (59)  Sand  sea  and  wall  of  Brumo;  (60)  View  looking  down  the  active 
Bfooio  crater ;  (61 )  Oar  party  at  the  Bromo ;  (62)  Monkeys  at  Blau  Water ;  (63)  En  route 
for  the  Boro  Boeder  ruins ;  (64)  A  market  on  the  way ;  (65)  Boro  Boeder ;  (66)  Entrance 
to  the  Boro  Boedor;  (67)  A  gallery  at  the  Boro  Boedor;  (^6ti-70)  Sculpture  on  Boro 
Boedor  temple ;  (71)  Ruiusof  Hundred  Temples;  (72)  Figure  and  Mr.  Sternberg  at 
entianoe  to  Hundred  Temples;  (73  and  74)  B^mbranan  Temple;  (75>79)  Carvings 
on  Bambranan  Temple;  (80)  Inn  at  lokjakarta;  (81)  Curious  trees  in  front  of  Kraton, 
lokjakarta;  (82)  Women  carryiug  loads;  (83)  Javanese  country  policemen;  (84)  A 
primitive  jet  effective  sunshade;  (85)  Water  Kasteil,  Inkjakhrta;  (86)  Entrance  to 
Water  Kasteil;  (87)  Sultan's  bath  Water  Kasteil;  (88)  RaUway  station,  Garoet ; 
(89)  Square  and  Mosque,  Garoet;  (90)  Stiokseller  with  big  hat;  (91)  Village  of 
Bagendit ;  (92)  Raft  on  lake  at  Bagendit ;  (93)  Women  fishing  in  lake  at  Bageudit ; 
(94)  On  the  road  to  Tjipauas ;  (95)  Tjipanas. 
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Persia.  iijkm. 

Two  hundred  and  eighty-two  photograph!  of  Eastern  Persia,  taken  by  H.  B.  Bykm, 
Esq.,  iLA.    Pruented  by  H,  B,  8yhe$t  E$q.f  M.A, 

Upon  his  return  to  Persia  in  1902,  Major  Syke^,  the  well-knomi  Britiah  eoaial 
at  Kcrman,  was  accompanied  by  his  cousin,  Mr.  H.  B.  Sykes,  who  has  aiooe  had  good 
opportunities  of  visiting  some  of  the  little-known  districts  uf  the  eaatmi  part  of  tfat 
country.  He  has  taken  a  most  interestinff  set  of  photographs,  copies  of  whira  hai« 
been  presented  by  him  to  the  Society.    The  titles  are  as  followa :  — 

(1)  View  of  Bandar  Abbas  from  sea,  Kuh-i-Ginao  beyond ;  (2)  Major  SykM*  c 
at  Kush-Kuh  and  Kuh-i-Shamil  beyond ;  (S)  Major  Sykes'  oamp  in  the  Kavaiga 
pass ;  (4)  Natives  and  huts  in  the  Navarga  pass ;  (5)  Natives  at  T^l»<inr  oiilttig 
up  dead  camel ;  (6)  Bamparts  of  fort  (ruined)  at  Budkhana-i-Duadi ;  (7)  Inteiior 
01  above  fort;  (8)  Natives  and  huts  in  Jiruft  valley;  (9)  Qipsy  women  in  Jirafk; 
(10)  Musicians  in  Jiruft  feinging  to  the  accompauiment  of  drums;  (11)  Wooeii  of 
Jiruft,  weaving  jowal ;  (12)  Major  and  Mrs.  Sykes  at  foot  of  Ushteran  pass,  esast 
of  Sikhs  of  C?entral  Indian  Horse;  (13)  Moui.ting  the  Ushteran  paaa;  (14) A 
caravanserai  at  Khanch  Khatun;  (15)  On  the  Bam  plain,  looking  aouth  ftowaidi 
the  Jubal  Bariz  range  ;  (16)  Nearing  Pa-kcnneh  from  the  Gadar-i-Deh-Bckri, 
the  Jumal  Bariz  range  in  distance ;  (17)  Tehrud  fort,  exterior  view,  north-eaat;  (U) 
Tehrud  fort,  interior  view,  west ;  (19)  Tehrud  fort,  east,  looking  north-weat ;  (20)  Mill 
ut  Subistan;  (21)  Hot  spring  ut  Abarik,  view  east;  (22)  House  lent  me  dnriiig  iiy 
stay  at  Bam  ;  (23)  Takht-i-Bavan ;  (24)  Vali  Khan  and  retinue  at  Bam  fort;  (2A)Thi 
outskirts  of  Bain ;  (26)  View  from  summit  of  Bam  fort,  looking  north ;  (27)  Kub-i- 
Hazar  from  the  approach  to  the  Hanaka  pass ;  (28)  View  from  summit  of  Bam  fist, 
looking  souih,  ruined  town  in  foreground,  Jumal  Bariz  range  in  distance ;  (29)  Bigsi 
from  the  fort;  (30)  View  from  camping-ground  ut  Dahan-i-Abbas  Ali;  (81)  Meaben 
of  the  Palang^  tribe  in  cave  at  Dahan-i- Abbas  Ali ;  (32)  On  the  way  to  the  Gishaa 
pass ;  (33)  On  the  way  to  the  Gishan  pass,  2}  miles  from  Dahan-i-Abbas  Ali ;  (84)  Yisv 
south-west  from  the  top  of  Gishan  pass ;  (35)  Half-mile  below  summit  of  Giahan  psst, 
looking  east ;  (36)  View  of  Mil-i-Farhad  at  2  miles,  looking  west ;  (87)  Mil-i-FbilnMl 
and  Panj  Augusht  mountains,  looking  north-east ;  (38)  Shakerabad  natiTea  waavio^ 
jowal;  (89)  Yar  A  mad  Khan  and  kuite  at  Shakerabad;  (40)  Palm  grovea  and  oidti* 
vatlon  at  Jagbin;  (41)  Manojan  fort,  view  north-west ;  (42)  Manujan  fort,  riew  soath; 
(43)  View  from  Manujan  fort,  looking  noith-west  towards  Kala  Kabiiu;  (44)MiRS 
Khan  and  suite  at  Manujan  fort ;  (45)  Plain  near  the  Manujan  river,  3  miles  fron 
Manujan;  (46)  Jaghin  river  and  palms;  (47)  Natives  and  huts,  Jazbin;  (48) Kala 
Kahnu,  village  and  fort ;  (49)  Jaghin :  loading  up  the  mules ;  (50)  On  the  road  between 
Jaghin  and  Barinti ;  (51)  Confluence  of  the  Hudkhanch-i-Duzdi  and  the  Manigaa 
river,  a  mile  below  Barinti;  (52  and  53)  I^x)kiDg  down  the  valley  of  the  Mintb 
river;  (54)  My  escort  from  Jaghin;  (55)  My  caravan  crossing  the  MLnab  river;  (56) 
Bock  cliff  in  M in ab  river  15  miles  from  Barinti;  (57)  Weathered  clay  formation  in 
Minab  river;  (58)  Minab  fort,  built  on  a  conglomerate  cliff;  (59)Minab;  (60) 
Kuh-i-Shamil  from  near  Kulabi;  (61)  Puim-grove  and  Kuh-i-Shamil ;  (62)  Natifes 
reaping  near  Kush  Kuh ;  (63)  Native  musicians  at  Kush  Kuh ;  (64)  In  tne  Tan^- 
i-Zmdan,  where  the  caravan  route  leaves  the  main  river-bed ;  (65)  In  the  Tang-i- 
Zindan,  near  the  entrance ;  (65)  View  in  the  Tang-i-Zindan :  (67)  View  from  the 
summit  of  Kotal,  looking  back  over  the  Tang-i-Zindau ;  (68)  Natives  at  8ar-i-Sikb, 
men ;  (610  Ditto,  women  and  children ;  (70)  8ar-i-6ikh,  early  morning;  (71)  Natives  at 
Pur;  (72)  Our  camp  at  Pur,  looking  east;  (73)  The  summit  of  the  Gudar-i-Kafanu; 
(74)  The  Lrfilazar  range  from  near  the  summit  of  the  Kafanu  pass;  (75)  View  of 
Lalazar  range  from  near  Beziojan ;  (76)  Whteh-tower  between  tbe  Kafanu  and 
Zaichu  pass;  (77)Nugaraud  the  Kuh-i-Chehel-Tun ;  (78  and  79)  Nestorian  ohnreh 
at  Nagar ;  (80)  The  tower  of  the  Nestorian  church,  Nagur ;  (81)  On  the  Nagar  plain, 
looking  south-west  towaids  Nagar;  (82)  C.M.S.  hospital,  Kerman :  the  diapeaiaiy; 
(83)  Kerman  walls  and  moat  on  east  side  of  city ;  (84)  The  Masjid  gate,  Kerman ;  (85) 
Kerman  :  mosque  near  the  Masjid  gate;  (86  and  87)  Keiman:  shops  in  the  dty: 
(88)  Kerman  :  mosoue  without  the  walls ;  (89  and  90)  Kerman :  a  caravanserai;  (91) 
Keiman:  gate  leaaing  from  the  Mcidan  into  the  ark;  (02)  Kerman:  the  Kegah 
Khaneh ;  (93)  Kerman :  Nurulla  Khan*s  unfbmiBhed  house ;  (94)  Kerman :  general  view 
from  the  wuIIh,  with  Jupar  range  in  distance;  (t^5)  Kerman:  butcher's  shop;  (96 
and  97)  Kerman  :  the  ice-houses ;  (98)  Kerman :  woman  washing  clothes  in  a  Jkanat ; 
(99)  Kerman :  tbe  Pan>i  anjuman ;  (100)  Mohammed  Uadi,  merchant  of  Kerman ;  (101) 
Kerman:  entrance  to  the  British  consulate;  (102)  The  Nara^jistan  garden,  Kerman; 
(103)  The  oonsukte,  Kcrman :  Mr.  U.  B.  0.  Dobbs  starting  for  SUtan ;  (104)  Soghnk 
and  Kuh-i.Bidkhan ;  (105)  Soghuk ;  (106)  View  of  houses  at  Soghuk ;  (107)  Bnohiduhi 
tribesmen,  rifle-chooting ;  (108)  Chiefs  Bncbakchi  tribe ;  (109)  Head  wateia  of  the 
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Halil  Rud  above  Gogher;  (110)  Tillage  of  Gugher  from  camp,  looking  west;  (111) 
Natives  and  huts,  Gagher;  (112)  The  fort  at  Hu^un;  (118)  Gamp  at  Chaharain;  (114) 
The  Kej-marKej  pass,  11,500  feet;  (115)  A  '*Chaman"in  the  Lahizar  range;  (116) 
The  Lalazar  range  and  my  camp  near  Kej-ma-Kej  looking  north-eaat ;  (117)  Leiazar 
range  from  the  top  of  the  watershed  looking  over  Bahbnr;  (118-120)  In  the  Lalazar 
range;  (121)  Woodman  in  Lalazar  range;  (1^)  ^^^t  of  the  Lagomys  ntfe$eent;  (128) 
OtU  ourialis,  Jxdj  ^,1903;  (124)  A  sohool  in  Rahbnr;  (125)  Bahbnr:  oxen  carrying 
kah;  (126)  Threshing  com  at  Bahbnr;  (127)  Hnt  at  Shirinak  where  I  fclept  on  my 
wav  from  BahborU)  Hahan ;  (128)  Camp  at  Bobat;  (129)  Boof  of  caravanserai, 
Bobat ;  (180)  Oaravanserai  at  Kabater  Oan,  showing  telegraph  mateiial ;  (131)  Camp 
at  Bayaz;  (132)  Persian  and  English  wires;  (138)  (jaravanserai  and  pool.  Gird  Knh  ; 
(184)  Gird  Knh,  mountain  and  village;  (135)  A  fetreet  in  Faraj  (Yezd);  (186)  The 
Tillage  fquare,  Faraj ;  (187)  C.M.S.  hospital,  Yezd ;  (138)  Interior  of  one  of  the  wards, 
G.M.S.  hospital,  Yezd;  (189)  Yezd  :  Dr.  Whitens  house  and  garden;  n40)  Yezd:  view 
from  a  roof  looking  south-west;  (141)  A  Pazai  gardener ;  (142)  Outside  Yezd,  showing 
the  Kuh-^hir ;  (143)  Yezd,  looking  northeast ;  (144)  The  ""  Pnsht-i-Bag"  gate,  Yezd ; 

EOld  waUs  at  Yezd ;  (146)  Meidan-i-8hab,  Yezd ;  (147)  The  aik  and  moat,  Yezd ; 
Yezd :  the  Meidan  Khan ;  (149  and  150)  Meidan-i-Mir  Chak-mak,  Yezd ;  (151) 
ranserai,  Anjirak,  looking  east;  (152)  Anj Irak  tower;  (158)  Kharuneh,  the  west 
aide  of  village;  (154)  Kharuneh,  the  south  side  of  village;  (155)  Kbaruntrh,  village 
and  aqueduct ;  (156)  Kharuneh,  looking  north-north- cast ;  (157)  Kharuneh,  looking 
north;  (158)  Kharuneh,  and  country  looking  north-east ;  (159)  Kharuneh:  the  aquu- 
dnct;  (160)  Kharuneh :  the  Husseiniah;  (161)  A  street,  Kharuneh ;  (162)  Kharuneh : 
▼iew  from  the  middle  of  village  looking  south-east;  (163)  A  street,  Kharuneh;  (164) 
Books  near  Kharuneh;  (165)  Ab-ambar  between  Kharuneh  and  Bizab;  (166)  Cara- 
Tanserai  at  Bizab;  (167)  Yilbge  of  Bobat-i-Kban ;  (168)  Hills  near  Bobat-i-Khan ; 
(169)  Caravanserai  at  Dam-i-Dahneh ;  (170)  Camp  at  Deh  Mohammed  and  Knh-i- 
Stilakh;  (171)  Dch  Mohammed,  old  fort;  (172)  Espek;  (173)  Caravanserai  Espak; 
(174)  Neigenu:  the  fort  and  moat;  (175)  Keigenu  gateway  in  the  old  walls;  (176) 
bridge  in  salt  desert,  near  Neigenu;  (177)  The  shora,  or  salt  desert;  (178)  In  a 
oaravanserai,  Kablmabad;  (179)  Baluch  tents  at  Marandiz;  (180)  Houses  in  Maran- 
dlz;  (181)  Fort  Ht  Marandiz;  (182)  Balncli  family,  Marandiz:  (183)  Bridge  at 
Yunsi;  (184)  Old  gate  in  the  walls  at  Faizabad;  (185)  Village  at  the  southern  foot 
of  the  Bidarpass;  (186)  Village  of  Kala-i-Kaflr;  (187)  Caravanserai  at  Sherifabad ; 
(188  and  189)  A  shop  at  Sherifabad ;  (190)  Camel-boy,  native  of  Yezd;  (191)  The 
new  road  between  Sherifabad  and  Meshed;  (192  and  193)  British  consulate. 
Meshed;  (194)  The  British  consulate  garden.  Meshed;  (195  and  196)  View  of 
the  Shrine  Meshed  from  the  roof  of  the  Imperial  Bank ;  (197)  View  of  the  shrine, 
showing  the  Khyaban-i-Puin ;  (198)  The  Khyaban-i-PaiiQ ;  (199  and  200)  In  the 
Khyaban-i-Pain,  Meshed;  (201)  Ziarat,  stone  pinnacles  built  by  the  pilgrims  on 
approaching  Meshed;  (202)  The  Band-i-Feraiman,  the  inside  view;  (2o3)  The 
lEUind-i-Feraiman,  from  the  outside;  (204)  Mill  near  the  Band-i-Feraiman,  showing 
icicles;  (205)  Heratis  on  their  way  to  Mebhed ;  (206)  Turbat-i-Shcik  Jam;  the 
gate  of  the  fort;  (207)  The  shrine  at  Turbat-i-8heik  Jam;  (208)  Abambar  at 
Tnrbbt-i-Sheik  Jam;  (209)  The  aiwan  shrine,  Turbat-i-Sheik  Jam;  (210)  The 
main  street,  Turbat-i  Sheik  Jam;  (211)  Fakir  at  Tnrbat-iSheik  Jam;  (212)  Bizg; 
(218)  Door  of  the  fort  at  Bizg;  (214)  The  Kala  Sang  at  Ustai,  looking  nortli ; 
(215)  Hoaz  on  top  of  Kala  Sang;  (216)  Bemains  of  hoazef,  on  top  of  Kala  Sang; 
(217)  Buined  madresseh  near  Bui  Khaf;  (218)  Interior  of  Madressch;  (219)  Tile- 
work,  interior  of  madresseh;  (220)  Boof  of  a  room  in  the  madresseh;  (221)  Natives 
of  Bangan;  (222)  Natives  of  Bamrud;  (223)  Villas  of  Bamrud;  (224)  Range 
at  Bamrud;  (225)  Village  of  Afin;  (226)  Village  of  Zehnn;  (227)  Biriund:  Abbas 
Ali  Khan,  the  Karguzar,  Abbas  AH  Khan's  brother-in-law ;  (228)  Prisoners  at 
Bignnd;  (229-231)  View  from  the  old  fort;  (232)  A  btreet  in  Birjund;  (283)  The 
mam  street,  Birjund ;  (234)  A  shop  in  Birjund ;  (285)  A  street  comer  in  Birjund ; 
(286)  The  hatting  industry,  Birjund;  (287)  Fort  Birjund;  (238)  House  of  the 
ffovemor  in  Birjand ;  (239)  Mod,  where  I  spent  Christmas  Day,  1903 ;  (240)  Captain 
Winter's  camp  at  Gorit;  (241)  Stores  and  horses.  Captain  Winter's  camp  at  Gorit; 
(242)  A  village  wedding,  dancing;  (243)  Chahar  Farsaki  villagers;  (244)  Kuh-i- 
Shah  Duzd  from  near  Neh ;  (245-247)  Buins  on  Kuh-i-Shah  Duzd ;  (248)  The 
Perto-Afghan  Boundary  Commit  sion:  camp  at  Gul  Chah ;  (240)  Gul-chah;  (250) 
Colonel  McMahi  n's  escort ;  (251)  Sistan  village :  Deh  Haji  Khambor ;  (252)  Weavin^^ 
calico  in  a  Sistan  village;  (253)  Village  of  Tai  Mohamed;  (251)  The  Takht-i-1'ul. 
showing  one  arch ;  (255)  General  view  of  the  Takht-i-Pul;  (250)  Sistanis  at  Kuh  Kul 
Shah;  (257)  Sistanis  ploughing;  (258)  Goldsmid's  boundary,  Persian  territory; 
(259)  Duck-shooting  on  tntins;  (260)  Hamun,  showing  puzeh  UO  feet  high;  (261) 
View  of  Hamnn  from  puzeh ;  (262  end  263)  The  old  bed  of  the  Helmnnd  boundary 
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of  Afghanistan  ly  Goldsmid;  (264)  The  south  wall,  Nasnitabad;  (265)  The  mail 
gateway,  Na«ratabad;  (266)  Tlie  main  street,  Naaratubad;  (267)  Windmills  at 
Hn^Beioabad;  (268)  Colonel  McMahon*B  mission  camels  dying  of  inflnenza;  (269) 
Mr.  Q.  Tate  surveying ;  (270)  Knh  Kuh  Shah  :  luins  and  modern  village;  (271)  The 
AkhuDzndas  escort  of  Afghan  infantry;  (272)  Balucli  levies  at  the  Gyo-khana; 
(273)  Colonel  McMahon,  the  AkLundzada  on  left,  Tamin-irKizam  on  right;  (274) 
Asad  Ulla  Khaq  at  Naibid  caravanserai;  (275)  Tie  top  of  the  Zainalabad  pau, 
8200  feet  looking  north;  (276)  Zainalabad  caravanserai,  looking  north-east;  (277) 
Mabun,  prince's  garden  in  March;  (27H)  Mahun :  shrine  with  Jnpar  range  beyond; 
(279)  Mahun,  shrine  in  the  main  court;  (280)  Geological  example  near  Maabii; 
(281)  Caravanserai  of  8inj-i-Tu ;  (282)  Cave  used  as  a  caravanserai  near  Seadetahad. 

Sonth  Afriea.  Bandoaah. 

Forty-eigLt  panoramic  views  of  South  Africa,  taken  by  Captain  William  Sand- 
bach  in  1901  and  1902.    Presented  by  Captain  WUliom  Sandback. 

A  set  of  panoramic  views  taken  by  Captain  Sandbach  during  the  Boer  war.  They 
measure  11)  inches  by  3)  inches,  and,  apart  from  their  illustrating  incidents  during 
the  campcdgn,  they  are  of  geographical  interest,  inasmuch  as  they  serve  well  to  show 
the  character  of  the  country. 

(1-25)  Views  around  and  about  Krawz  Kop  or  Ntunjambili  in  the  Umfoti 
country.  Natal,  between  Hopelown  and  Middle  Drift  on  the  Tugela  river ;  (26  and  27) 
Camp  at  Rockdale,  6  miles  kouth-east  of  Middelburg;  (28-30)  Scheipad,  Steelpoort 
valley;  (31-33)  Paardekloof;  (34  and  85)  Indabe,  to  warn  Jiaffta,  local  chief,  that 
peace  had  been  made ;  (36  and  87^  View  near  Koos  Senekal,  rocky  and  thorny  buih 
country;  (88)  View  looking  towaras  Roos  Senek»l  from  the  north;  (39)  View  looking 
towards  Roos  Senekal  from  the  west;  (40)  Recovery  of  Krupp  howitzer  hidden  by 
Boers  in  the  clump  of  willows;  (41)  View  near  Boos  Senekal;  (42)  Ounp  at  Pas, 
Delagoa  bay  line  between  Middelburg  and  Machadodorp ;  (43  and  44)  View  showing 
ordinary  veldt  and  road,  and  waggons  of  a  column  on  the  march;  (45)  Machadodorp; 
(46)  Cape  Town  from  the  steamer ;  (47  and  48)  Las  Palmas. 

Vegetation  Tjpei.  Karaten  and  Seheaek. 

Vegetationsbilder,  herausgegeben  von  Dr.  G.  Karsten  und  Dr.  H.  Schenck.  Zweite 
Reihe,  Heft  2.  Die  Mat  grove- Vegetation.  Von  G.  Karsten.  Jena :  Gustav  F*i&cher, 
1904.    Friee  4  marks. 

The  photographs  from  which  the  twelve  plates  in  this  part  Lave  been  taken,  hafs 
been  wi  11  selected  to  illustrate  mangroves  and  maD grove  swamps,  and  they  convey  a 
good  general  idea  of  this  rtmarkable  type  of  vegetation.  Piof.  G.  Karsten,  of  the 
Bonn  University,  who  took  most  of  the  p'hotograpLs,  furnishes  the  explanatory  text 

VietorU  Falls.  MalviU. 

Eleven  photographs  of  the  Victoria  Falls,  Zambezi  river,  taken  by  E.  H.  V. 
Melvill,  Esq.    FrcBented  bf  E.  H,  V.  Mdvill,  Esq. 

These  very  fine  bromide  mlargements  are  probably  the  best  photographs  of  the 
Victoria  Falls  hitherto  tbken.  They  exhibit  the  remarkable  stiuctural  features  ve^ 
clearly,  and  are  generally  most  instructive  and  interesting.  The  mist  tffect  is  well 
shown. 

(1)  Firbt  zigzag  below  Victoria  falls  and  site  of  railway  bridge ;  (2)  Second  and 
third  zigzag,  Victoria  falls ;  (3)  East  end,  Victoria  falls ;  (4)  Zambezi  river  above 
Victoria  falls ;  (5)  The  Devil's  cataract  and  west  end  of  Victoria  falls ;  (6  and  7) 
The  Devil's  cataract,  Victoria  falls;  (8)  Above  Devil's  cataract;  (9)  Bain  forest; 
(10)  Palm  grove;  (11)  Baobab  tree,  69  feet  in  circumference. 

'N^.—lt  would  greatly  add  to  the  value  of  the  collection  of  Photo- 
graphs which  has  been  eBtablished  in  the  Map  Boom,  if  all  the  Fellows 
of  the  Society  who'  have  taken  photographs  during  their  travels^  would 
forward  copies  of  them  to  the  Map  Curator,  by  whom  they  will  be 
acknowledged.  Should  the  donor  have  purchased  the  photographs,  it 
will  be  usefm  for  reference  if  the  name  of  the  photographer  and  his 
address  are  given. 
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THE  ANTARCTIC  MEETING  AT  THE  ALBERT  HALL. 

Presentation  op  Medals  to  Captain  Soott. 

On  Monday,  November  7,  a  large  and  distingniBhed  asseinbly  gathered 
in  the  Albert  Hall  to  welcome  Captain  Scott  on  his  retnrn  from  the 
Antarctic  Regions,  and  hear  from  him  the  account  of  the  brilliant  exploits 
performed  by  himself  and  his  comrades  during  their  long  sojourn  in 
those  regions.  The  chair  was  taken  by  Sir  Clements  Markham,  who  was 
bnpported,  among  others,  by  the  American  Ambassador.  The  platform 
was  occupied  by  the  Council  of  the  Society  and  many  distinguished 
travellers  and  explorers,  as  well  as  by  the  officers  and  crew  of  the 
Discovery  and  the  officers  of  the  Morning.  The  audience,  which  num- 
bered some  seven  thousand,  included  a  large  number  of  Fellows  of 
the  Society  and  their  friends,  with  other  visitors.  Captain  Scott's 
narrative  was  listened  to  with  close  attention  and  keen  interest,  and 
the  applause  with  which  it  was  punctuated  showed  the  appreciation 
by  the  hearers  of  the  determination  and  daring  shown  by  the  gallant 
explorers  in  their  fight  with  the  adverse  conditions  of  the  Far  South. 
Many  were  the  hairbreadth  escapes  of  which  Captain  Scott  had  to  teli, 
the  most  thrilling  incident  being  no  doubt  that  which  occurred  during 
the  leader's  return  from  his  sledge  expedition  over  the  great  inland 
ioe-plateau  of  Victoria  Land,  when,  with  one  of  his  two  companions, 
he  fell  into  an  unnoticed  crevasse  in  the  glacier,  and  was  only  saved 
by  the  tackle  attaching  him  to  the  sledge  which  the  third  member  of 
the  party  just  managed  to  hold  back  from  following  them  into  the 
yawning  ice-chasm.  The  address  was  illustrated  throughout  by  a 
remarkable  series  of  lantern-slides,  about  150  in  all,  which  gave  a 
vivid  idea  of  the  wild  and  desolate  character  of  the  icy  southern 
regions,  and  of  the  animal  life  by  which  alone  the  desolation  is  relieved. 
No.  VL— Dbcxmbeb,  1904.1  2  s 
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They  also  helped  the  audience  to  realize  the  conditions  of  life  to  which 
the  explorer  is  subject  who  attempts  to  nnveil  the  mysteries  of  this, 
the  last  terra  incognita  on  the  Earth's  surface. 

It  is  unnecessary  here  to  publish  in  full  the  substance  of  Captain 
Scott's  address,  as  the  main  outlines  have  already  been  put  before  the 
readers  of  the  Journal  in  the  reports  printed  in  the  numbers  for  Jnly« 
1903,  and  July,  1904,  the  latter  being  illustrated  by  a  map,  of  which 
copies  were  distributed  to  the  audience.  A  further  outline  of  the 
scientific  results  of  the  expedition  will  also,  it  is  hoped,  be  put  before 
the  Society  at  one  of  the  evening  meetings  during  the  present  session. 

In  introducing  Captain  Scott  to  the  audience,  th^  Fbbsidknt  said : 
We  are  assembled  in  this  vast  hall  to  welcome  home  Captain  Scott 
and  the  officers  and  men  of  the  Discovery  on  their  return  from  their 
arduous  and  difficult  services.  Look  at  those  flags  on  the  right  and 
on  the  left  of  the  organ — which  is  now  covered  by  a  sheet — those 
are  the  sledge-flags  with  which  our  countrymen  bore  the  cross  of 
St.  George  to  the  utmost  comers  of  the  Earth,  where  foot  of  man  had 
never  trod  before.  Captain  Scott  will  now  tell  us  the  story  of  that 
great  work,  and  it  is  my  privilege  to  introduce  to  this  vast  assembly 
our  distinguished  explorer. 

After  the  address,  which  lasted  about  an  hour  and  a  half,  and  was 
heard  with  great  clearness  to  the  farthest  end  of  the  vast  building, 
the  President  said :  The  meeting  will,  I  am  sure,  desire  me  to  convey 
its  very  cordial  thanks  to  Captain  Scott  for  his  interesting  address. 
The  Council  of  our  Society  are  deeply  impressed  by  the  admirable 
way  in  which  Captain  Scott  has  conducted  the  expedition,  by  the  zeal 
and  ability  shown  by  the  officers  and  the  scientific  staff,  and  by  the 
splendid  work  and  constant  loyalty  of  the  men.  We  have  decided 
to  strike  a  special  Antarctic  Medal  in  gold  for  Captain  Scott,  and  one 
in  silver  for  each  of  the  officers  and  men.  It  is  now  my  pleasure  to 
present  Captain  Scott,  in  the  name  of  the  Royal  Geographical  Society, 
with  pur  special  Antarctic  Medal. 

I  introduce  to  you  His  Excellency  the  American  Ambassador,  who 
yfiW  also  say  a  few  words. 

The  Hon.  Joseph  Choate:  The  magnificent  tribute  which  the 
audience  paid  to  Captain  Scott  to-night,  in  recognition  of  the  hardships 
and  perils  that  he  has  encountered,  and  the  great  achievements  that 
he  has  won,  could  hardly  be  complete,  I  think,  without  a  single  word 
of  sympathy  from  the  other  side  of  the  Atlantic.  It  is  true  that  my 
countrymen  are  at  this  moment  engaged  in  a  great  affair  of  their  own 
which  absorbs  the  attention  of  every  man,  woman,  and  child  in  the 
Eepublic,  but  yet  they  have  room  in  their  hearts  for  a  word  of  greeting 
to  your  distinguished  explorer.  It  is  true,  also,  that  they  have  had  no 
hand  or  part  in  this  great  Antarctic  Expedition,  but  for  years  and 
generations,  nevertheless,  they  have  been  interested  in  polar  exploration. 
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The  GoYernment  and  the  people  alike  have  been  interested  in  it, 
and  if  yon  will  onlj  let  Captain  Scott  continue  his  great  work  and 
complete  the  map  of  the  world  bj  planting  the  Union  Jack  npon  the 
south  pole,  and  let  our  Peary  proceed  with  his  disciplined  followers 
and  plant  the  Stars  and  Stripes  npon  the  north  pole,  why  then  yon 
will  make  the  two  ends  of  this  great  world  meet,  and  leave  the  globe 
that  we  inhabit  as  it  properly  should  be — in  the  warm  and  fraternal 
embrace  of  the  Anglo-Saxon  race.  I  will  not  take  np  yonr  time  to  do 
more  than  mention  the  names  of  some  of  our  own  Arctic  explorers,  and 
that  for  a  special  purpose.  Yon  have  all  heard  of  Dr.  Kane,  and  Dr. 
Hayes,  and  Lieut.  De  Long,  and  Captain  Hall,  and  Greely,  and  last,  but 
not  least,  Peary.  All  of  those  who  survive  their  perilous  undertakings, 
and  return  to  the  bosom  of  their  country,  receive  cordial  recognition 
from  this  side  of  the  water,  and  all,  except  Captain  Hall  and  Lieut.  De 
Long,  who  sacrificed  their  lives  in  the  Arctic  Begions,  received  the 
medal  of  the  Royal  Geographical  Society,  in  recognition  of  their 
services  to  mankind.  Now,  in  recognition  of  that  fact,  and  the 
interest  of  themselves  and  the  Society  and  of  the  great  people  they 
represent  in  this  advance  of  knowledge,  this  progress  of  mankind, 
this  constant  growth  of  science,  which  is  represented  by  the  work  of 
men  like  Captain  Scott,  the  Philadelphia  Geographical  Society  has 
authorized  me  to  present  on  its  behalf  to  Captain  Scott  this  Gold  Medal 
for  the  year  1904.  It  bears  on  one  side  the  medallion  of  Dr.  Elisha  Kent 
Kane,  their  old  discoverer,  in  whose  honour,  I  believe,  their  Society  was 
organized,  and  on  the  reverse  there  is  this  inscription :  "  For  eminent 
Geographical  Research — Philadelphia  Geographical  Society — Incor- 
porated, 1903— Awarded  to  Captain  Robert  F.  Scott  in  the  year  1904," 
to  whom  I  have  the  very  great  privilege  of  presenting  it  in  their  name 
to-night. 

Captain  Scott  :  I  hope  that  you  will  allow  me  to  reply  to  the  great 
honour  in  a  very  few  words.  Speaking  for  myself  and  my  companions, 
we  have  had  an  extraordinary  experience  in  more  ways  than  one.  The 
majority  of  us  are  naval  officers,  and  we  have  been  in  the  habit  of 
serving  under  naval  discipline.  On  this  occasion  we  have  served,  not 
under  naval  discipline,  but  with  the  same  laws  as  if  we  had  been  under 
naval  discipline,  and  we  have  served  two  great  Societies.  I  may  say 
sir,  that  it  has  been  our  pleasure  to  know  that  our  interests  and  every- 
thing to  do  with  them  have  been  looked  after  in  the  same  way  as  if  we 
had  been  serving  in  His  Majesty's  fleet.  Sir,  I  know  we  have  to  thank 
you  and  the  Council  and  officers  of  the  Royal  Gkiographical  Society  for 
this*  I  cannot  say  how  much  I  appreciate  this  great  award.  It  seems 
a  great  deal  more,  when  I  look  back  on  others  who  have  had  special 
medals,  it  seems  a  great  deal  more,  certainly  than  I  deserve.  Perhaps 
there  is  one  thing  that  makes  polar  exploration  a  more  interesting  task 
than  the  greater  number  of  those  tasks  in  which  you  serve  your  country — 
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it  is  that  the  refiolts  do  not  only  interest  your  own  oountrjmeiiy  bat 
they  interest  the  inhabitcuits  of  other  countries.  A  praotioal  example 
of  that  has  been  shown  by  His  Exoellenoy,  and  it  seems  as  though  I 
am  rather  overoome  by  it  raining  medak  to-night.  But  I  am  bound 
to  oonfess  that  there  is  no  quarter  from  which  such  rain  oould  more 
happily  come  than  from  His  Excellency. 

The  Presidknt:  Captain  Scott  has  described  to  you  the  joy  he 
and  his  companions  felt  on  the  arrival  of  the  Morning.  It  was 
a  necessity  that  the  Expedition  should  be  annually  visited.  We 
therefore  bought  the  stout  old  ship  the  Morning^  and  we  gave  the 
command  to  Captain  Colbeck.  Captain  Colbeck  has  done  his  work 
admirably.  He  has  shown  great  organizing  power,  he  has  shown 
seaman-like  qualities,  he  has  shown  ability,  and,  above  all,  he  has 
shown  firmness.  We  also  desire  to  thank  the  officers  of  his  ship  who 
so  nobly  and  so  admirably  seconded  his  efforts,  and  we  thank  the 
men  of  the  Morning  for  their  exoellent  conduct,  which  has  done  honour 
to  the  mercantile  marine.  For  these  things  the  Council  of  our  Society 
was  desirous  of  showing  what  it  felt  on  the  return  of  the  Morning 
from  her  two  voyages.  The  Council  has  therefore  resolved  to  present 
a  testimonial  to  Captain  Colbeck  in  the  form  of  this  piece  of  plate, 
which  is  intended  in  all  its  parts  to  illustrate  the  voyage  and  to 
illustrate  the  Antarctic  Begion.  The  handle  represents  Scott  island, 
which  was  discovered  by  Captain  Colbeck.  The  globe,  which  is  in- 
tended for  a  punch-bowl,  represents  the  voyage,  and  it  is  supported  by 
three  kinds  of  Antarctic  seals.  The  following  verses  are  engraved 
round  the  handle  and  round  the  equator — 

**  Joy  Cometh  in  the  MomiDg." 
*'  We  briDg  you  in  the  Morning  bread  to  the  full." 

I  now  have  great  pleasure  in  presenting  Captain  Colbeck  with  our 
testimonial. 

Captain  Colbeck  :  I  really  do  not  know  how  to  thank  you  for  this 
reception,  and  you.  Sir  Clements  Markham,  for  the  kind  way  in  which 
you  have  she wn^  your  appreciation  of  the  work  done  by  the  Morning, 
We  have  all  felt  it  a  great  honour  to  be  associated  with  Captain  Scott 
in  the  Discovery^  and  to  work  with  him,  and  I  am  sure  what  little  we 
did  has  given  us  more  pleasure  than  he  will  ever  believe.  This  has 
been  my  first  voyage  under  naval  officers,  and  I  am  proud  to  have  had 
this  experience.  My  respect  for  the  navy  increased  as  my  knowledge 
of  Captain  Scott  and  his  crew  increased.  Thank  you  for  the  confidence 
you  have  always  shown  in  us  of  the  Morning ;  it  has  always  assisted  us. 
We  always  felt  we  were  being  supported  the  whole  time.  Sir,  I  thank 
you. 

The  proceedings  then  terminated. 
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ENGLAND  AND  WALES  VIEWED  GEOGRAPHICALLY.* 

By  HUGH  ROBERT  MILL,  D.So. 

It  id  the  oausal  idea  in  geography  which  makes  the  science  rich  and 
full  of  hnman  interest,  and  the  object  of  the  present  article  is  to  indicate, 
in  a  particular  case,  the  broad  lines  along  which  this  idea  works,  and  to 
give  such  concrete  instances  as  may  help  the  reader  to  follow  them  farther 
and  apply  them  more  completely.  In  treating  England  and  Wales  from 
the  purely  geographical  standpoint,  the  aim  is  thus  not  to  state  facts 
which  may  be  new  to  the  reader,  but  rather  to  supply  a  framework  in 
which  the  familiar  facts  fit  naturally,  and  by  their  placing  throw  light 
upon  each  other  and  the  whole. 

eulogists  have  pointed  out  that  the  nature  and  arrangement  of 
the  rocks  determine  the  way  in  which  climatic  conditions  act  upon  and 
shape  the  land  into  hill  and  valley  or  plain.  But  this  is  only  the 
beginning  of  a  vast  and  complicated  system  of  mutually  interacting 
agencies.  The  land-forms,  produced  originally  by  climatic  influences, 
affect  in  their  turn  the  incidence  of  wind  and  rain  so  as  to  give  rise  to 
local  climates  of  great  interest  and  importance.  Climate  and  land* 
surface  together  affect  the  distribution  of  vegetation  and  the  nature  of 
plant  associations,  and  this  distribution  also  reacts  upon  both  the  climate 
and  the  land-surfaca.  All  these  influences  bear  upon  the  distribution  of 
animals,  and  play  their  part  in  deciding  the  places  of  human  settlement 
and  the  lines  of  human  movement,  and  finally  human  energy  reacts  upon 
every  element  of  the  complex  geographical  environment,  and  that  more 
effectively  than  any  of  the  unconscious  activities  of  nature. 

The  form  and  elevation  of  the  land-surface  are  the  most  important 
geographical  conditions  at  any  particular  epoch  of  time.  Although  they 
are  constantly  changing  on  account  of  the  action  of  all  the  forms  of 
activity  which  they  direct  by  offering  unequal  resistance,  the  process  is 
so  slow  that,  except  in  a  few  instances,  it  is  of  no  importance  within 
the  range  of  human  history.  Viewed  in  relation  to  the  vistas  of  geo- 
logical time,  the  hills  may  be  fleeting  shadows  and  the  coasts  changing 
forms,  but  geographically,  save  for  the  small  exceptions  referred  to,  the 
hills  are  eternal  and  the  coasts  are  boundaries  that  cannot  be  passed. 
The  permanence  of  physical  configuration  in  relation  to  human  history 
is  a  fact  that  should  never  be  lost  sight  of.  It  constitutes  one  of  the 
clearest  lines  of  division  separating  the  fields  of  geography  and  geology. 

The  fundamental  conditions  of  vertical  relief  and  coast-development 
in  England  and  Wales  are  shown  with  beautiful  clearness  in  the  map, 
where  they  appear  alone,  on  a  somewhat  small  scale  it  is  true,  but  un- 
obscured  by  artificial  boundary  lines  or  the  names  of  towns  or  counties. 


*  To  acoompany  a  map  embodying  the  nomenclature  of  the  physical  features  of 
Bngland  and  Wales.    Map,  p.  708.    This  map  was  prepared  by  Mr.  J.  G.  Bartholomew, 
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Striotly  speaking,  the  large  island  of  Great  Britain  should  be  described 
as  a  single  nnit,  yet  it  is  surprising  how  distinct  the  northern  and  sonthem 
portions  are,  physically  as  well  as  historiccJly ;  and  there  is  no  violence 
done  to  fact  by  treating  England  and  Wales  by  themselves.  The  coists 
are  more  uniform  in  outline,  less  indented,  and  far  less  deeply  fringed 
by  off-lying  islands  than  those  of  Scotland ;  but,  as  in  the  northern 
kingdom,  the  east  coast  is  simpler  and  less  indented  than  the  west. 

From  the  mouth  of  the  Tweed  on  the  extreme  north  in  lat.  55°  4d' 
to  Lizard  Head  on  the  extreme  south  in  49°  58',  there  is  a  range  of 
nearly  six  degrees  in  latitude ;  and  frpm  Lowestoft  in  long.  1^  56'  E. 
to  Land's  End  in  5°  43'  W.,  there  is  a  range  of  7^  degrees  in  longitude, 
corresponding  to  a  difference  of  half  an  hour  in  time.  If  the  extreme 
points  of  the  coast  were  joined  by  straight  lines  to  form  a  figure  resem- 
bling a  triangle,  but  open  at  the  top,  the  eastern  side  would  measure  348 
miles,  the  southern  816  miles,  and  the  westero  354  miles.  When,  how- 
ever, allowance  is  made  for  the  indentations  of  the  actual  outline,  the 
east  coast  is  found  to  measure  640  miles,  the  south  coast  545  miles,  and 
the  west  coast  as  much  as  1225  miles.  If  the  smallest  possible  length  of 
coast-line  be  represented  in  each  case  by  1,  the  actaal  length  of  the  east 
ooast  woald  appear  as  1*8,  of  the  south  coast  1*7,  and  of  the  west  coast  no 
less  than  3'5  ;  in  other  words,  the  west  coast  is  twice  as  much  indented 
as  the  east  or  south. 

The  indentations  of  the  coast  are  sufficiently  large  and  numerous  to 
secure  that  no  point  in  the  whole  of  England  and  Wales  is  more  than 
75  miles  from  the  sea.  The  most  inland  part  of  the  country  is  a  narrow 
strip  stretching  from  Buckingham  to  near  Birmingham.  The  narrow- 
ness of  the  southern  part  of  the  North  Sea  and  of  the  eastern  end  of  the 
English  Channel  enable  the  great  land  mass  of  the  neighbouring  continent 
to  influence  the  climate  of  a  considerable  part  of  the  south-east  of 
England,  thus  extending  the  area  of  typically  inland  country. 

The  three  coasts  of  England  appear  even  more  dissimilar  when  con- 
sidered in  relation  to  the  land  behind  them  and  the  sea  in  front  The 
unindented  east  coast  borders  the  Eastern  Plain  for  the  whole  distance 


and  the  ncmenclature  upon  it  origiDated  in  a  discussion  at  a  meeting  of  the  Research 
Department  of  tlie  Koyal  Geographical  Society  upon  a  paper  by  Dr.  H.  R.  Mill.  A 
8ul)-committee  of  the  Research  Committee,  consisting  of  Mr.  G.  G.  Ghisholm,  Mr.  H.  J. 
Mackinder,  and  Dr.  H.  R.  Mill,  was  appointetl  to  suggest  a  nomenclature  for  the 
larger  features  of  the  relief  of  England  and  Wales,  especially  for  such  featoros  as 
were  without  definite  names  for  their  whole  extent.  This  Committee  proposed  a 
series  of  names,  endeavouring  to  introduce  none  which  were  not  in  harmony  with 
the  general  character  of  English  place-names.  The  proposals  were  discussed  in 
tlio  Resenrch  Committee,  and  remitted  to  the  Council  of  the  Royal  Geographical 
Society,  by  which,  after  further  discussion  and  some  modification,  they  were  approved. 
Although  the  nomenclature  proposed  by  the  Committee  and  approved  by  the  Society 
is  adopted,  the  article  cannot  claim  to  express  more  than  the  individual  views  of 
the  author. 
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between  the  chalk  promontories  of  Flamborongh  Head  and  the  South 
Foreland.  It  is  broken  by  the  large  and  shallow  estuaries  of  the 
Humber,  the  Wash,  and  the  Thames.  The  estuary  of  the  Thames  opening 
opposite  the  mouths  of  the  Bhine,  in  a  sense  made  London ;  but  the 
town  has  grown  to  such  importance  that  to  the  sailor  the  whole  estuary 
is  known  as  London  River,  and  technically  the  Port  of  London  includes 
all  the  waterways  and  docks  between  London  Bridge  and  the  Nore.  Both 
the  Thames  and  the  Humber  early  became,  and  have  always  continued 
to  be,  great  centres  of  maritime  trade  with  the  Continent;  but  the 
Wash  is  too  shallow  for  modern  ships,  and  except  for  Harwich-^a  ferry- 
port  to  the  Continent — ^none  of  the  smaller  estuaries  or  coast  towns 
are  more  than  fishing  ports  or  pleasure  resorts.  North  of  Flamborough 
Head  the  coast  is  steeper  and  higher,  the  estuaries,  though  small  and 
narrow,  lead  into  regions  of  mineral  wealth,  so  that  they  could  be 
profitably  deepened  to  admit  the  largest  vessels  for  the  export  of  coal 
and  manufactures  of  iron  and  chemicalp.  Thus  the  Tees  has  given 
rise  to  the  iron-exporting  and  ship-building  ports  of  Middlesbrough  and 
Hartlepool ;  the  Wear  gives  access  to  the  great  steel-ship  building  town 
of  Sunderland  ;  and  the  narrow  estuary  of  the  inky  Tyne  has  become  one 
long  seaport  for  sendiDg  out  coal,  chemicals,  and  ships  and  munitions  of 
war  from  Shields  at  the  mouth  to  Newcastle  at  the  head  of  navigation. 

The  North  Sea  stretches  as  a  shallow  and  often  a  very  stormy  sheet 
of  water  towards  the  Continent.  Depths  exceeding  30  fathoms  do  not 
occur  south  of  the  latitude  of  Flamborough  Head,  and  the  deepest 
water  between  any  part  of  the  east  coast  of  England  and  the  opposite 
shore  of  the  Continent  reaches  50  fathoms  only  in  one  small  patch. 
The  floor  of  the  North  Sea  rises  in  the  centre  to  a  large  plateau  known 
as  the  Dogger  Bank,  on  which  the  depth  varies  from  20  to  less  than  10 
fathoms.  South  of  the  Dogger,  the  sea-bed  is  curiously  ridged  and 
furrowed  by  long  banks  and  "  pits "  running  nearly  parallel  to  the 
coast,  each  of  which  has  been  discovered  and  sounded  out  by  the  fisher- 
men who  have  from  time  immemorial  reaped  the  ever-ripe  harvest  of 
the  flat-fish  of  the  North  Sea.  The  soles  and  plaice  bred  in  the  shallow 
water  of  the  Eastern  Orounds  bordering  the  continental  shore  migrate 
as  they  approach  maturity  towards  the  central  and  western  banks,  so 
that  large-sized  fish  were  probably  always  more  numerous  off  the  coast 
of  England  than  near  the  Dutch  and  German  ports.  In  their  time  one 
or  another  of  the  pits  or  banks  became  famous  for  the  abundance  or 
the  quality  of  its  fish,  and  in  the  days  of  line-fishing  and  of  trawling 
smacks,  the  fishing  villages  adjacent  to  these  grounds  became  places  of 
local  importance.  The  introduction  of  steam  trawlers  and  of  steani 
fish-carriers  changed  the  relation  of  the  east  coast  fishing  grounds  and 
fishing  villages.  The  chief  concern  being  to  bring  the  fish  quickly  16 
the  market,  the  trade  has  become  concentrated  to  a  remarkable  extent 
in  the  Thames,  where  the  steam  carriers,  coming  direct  from  the  fishing 
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fleets  at  sea,  run  right  up  to  Billingsgate  Market,  and  at  Orimsbj,  at 
the  Hamber  month,  where  good  dock  aooommodation  and  an  excellent 
railway  service  bring  the  trawlers  of  the  Northern  Orounds  into 
oommunioation  with  all  parts  of  the  country.  Hull,  Yarmoatb,  and 
Lowestoft  also  derive  benefit  from  the  North  Sea  fisheries,  and  owe 
much  of  their  importance  to  that  cause. 

Where  the  North  Sea  meets  an  arm  of  the  Atlantic  in  the  Strait  of 
Dover,  the  narrowing  of  the  dividing  sea  gives  rise  to  the  passenger 
traffic  with  the  Continent  which  has  been  the  making  of  Dover  and 
Folkestone.  The  strategic  as  well  as  the  commercial  importance  of 
Dover,  commanding  as  it  does  the  two  seas,  has  justified  the  enormous 
expense  of  constructing  a  great  naval  and  commercial  harbour  on  one 
of  the  most  unpromising  sites  along  the  whole  coast,  and  has  given  rise 
to  keen  controversy  as  to  the  political  wisdom  of  sanctioning  attempts 
to  build  a  bridge  or  bore  a  tunnel  to  overcome  the  insularity  of  Britain 
and  give  access  by  rail  to  foreign  countries. 

The  south  coast  faces  a  deeper  sea  than  does  the  east,  but  one  less 
adapted  for  fishing  by  means  of  the  trawl ;  and,  except  in  the  case  of 
the  mackerel,  pilchard,  and  herring  fishery  of  the  west,  little  develop- 
ment has  resulted  from  that  industry.  The  shelter  afforded  by  the 
Isle  of  Wight  to  the  channels  of  Spithead  and  the  Solent,  and  the  depth 
of  Southampton  Water,  running  inland  to  within  two  hours  by  rail  of 
London,  have  given  immense  and  growing  importance  to  the  centre  of 
the  south  coast.  The  commercial  harbour  of  Southampton,  the  port 
for  passenger  embarkation  to  South  Africa  and  by  several  lines  to 
America,  finds  its  naval  counterpart  in  Portsmouth.  The  narrowing  of 
the  English  Channel  between  the  Isle  of  Wight  and  Portland  Bill  on 
the  north,  and  the  peninsula  of  Brittany  on  the  south,  gives  occasion 
to  the  most  westerly  line  of  cross-channel  traffic  from  Weymouth  and 
Southampton  to  France  and  the  Channel  Islands. 

The  western  extremity  of  the  south  coast  partakes  of  the  general 
character  of  the  west.  Deep  inlets  running  far  into  the  land  form 
magnificent  natural  harbours,  in  the  finest  of  which — Plymouth  Sound 
— lie  the  naval  dockyards  of  Devonport.  Here  the  development  of  a 
large  trade  in  the  transfer  of  passengers  and  mails  carried  by  ocean 
liners  depends  only  on  the  ability  of  the  railways  to  give  rapid  com- 
munication with  the  great  centres  of  population,  and  an  improved  train 
service  has  brought  Plymouth  almost  as  near  London  in  point  of  time 
as  Liverpool  is. 

The  west  coast  opens  upon  the  Atlantic  obliquely  through  St.  George's 
Channel,  and  for  the  most  part  it  faces  the  turbulent  Irish  sea,  the 
depths  of  which  are  similar  to  those  of  the  English  Channel,  and  greater 
than  those  of  the  North  Sea.  The  edge  of  the  continental  shelf  with 
soundings  of  100  fathoms  runs  from  Ushant  to  off  the  west  of  Ireland, 
at  right  angles  to  the  English  and  the  Bristol  Channels,  so  that  vessels 
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even  in  a  fog  can  find  soundings  and  know  their  position  long  before 
there  is  any  danger  of  running  ashore.  No  other  gateway  of  maritime 
oommeroe  is  so  efficiently  guarded  by  Nature  against  risk  of  shipwreck. 
Two  important  inlets,  the  large  and  wide  Bristol  Channel  and  the 
narrow  Mersey  estuary,  run  far  into  the  land,  one  to  the  south  and  one 
to  the  north  of  the  bold  projection  of  Wales.  The  Bristol  Channel, 
originally  of  value  as  an  ocean  highway  leading  to  Bristol,  has  now 
greater  importance  from  the  ready  outlet  it  affords  to  the  coal-shipping 
ports  of  Cardiff,  Barry,  Swansea,  and  Newport  along  its  northern  shore. 
The  Mersey  is  the  chief  entrance  for  American  and  West  African  trade 
to  the  densely  peopled  northern  industrial  area,  most  of  the  goods  being 
landed  or  loaded  in  the  docks  of  Liverpool  and  Birkenhead.  It  is  the 
entrance,  also,  for  the  growing  traffic  by  direct  steamers  through  the 
ship-canal  to  Manchester. 

The  block  of  Wales  separating  south-western  from  north-western 
England  runs  out  into  two  promontories  separated  by  the  wide  sweep 
of  Cardigan  Bay.  The  southern  promontory  is  cleft  by  Milford  Haven, 
a  harbour  which  has  lost  the  advantage  of  its  fine  geographical  position 
from  the  sea  on  account  of  its  unfortunate  geographical  position  from 
the  land,  lying  as  it  does  remote  from  the  great  centres.  The  northern 
promontory  is  the  low  island  of  Anglesey,  where  Holyhead,  being 
almost  in  the  straight  line  from  London  to  Dublin,  is  naturally  the 
ohief  port  for  communication  with  Ireland.  Northward  of  the  Mersey 
the  sandy  plain  of  Lancashire  fronts  a  low  shore,  where  a  few  small 
ports  struggle  against  great  natural  difficulties.  Barrow,  one  of  the 
most  purely  artificial  seaports  in  the  country,  draws  its  prosperity  from 
the  iron  and  coal  deposits  of  the  margin  of  the  Lake  District.  The 
west  coast  of  England  terminates  in  the  sandy  shallows  and  treacherous 
tides  of  the  Solway,  an  inlet  of  the  sea  resembling  the  Wash  in  its 
economic  inutility. 

The  surface  of  England  stands  in  close  relationship  to  the  nature  of 
the  underlying  rocks,  and  the  influence  of  the  broad  geological  divisions 
can  be  traced  through  all  the  geographical  distributions.  Looked  at  as 
a  whole.  South  Britain  is  divisible  into  three  parts.  The  Western 
Division  comprises  three  masses  of  uplands,  all  composed  of  ancient 
rocks  much  penetrated  by  old  volcanic  outbursts,  and  each  attaining  a 
maximum  elevation  exceeding  2000  feet  above  the  sea.  The  Northern 
mass  includes  the  Cheviots,  the  Lake  District,  and  the  Pennine  Chain  ; 
the  Western  consists  of  Wales  and  the  bordering  hill  ranges ;  and  the 
Southern  occupies  the  peninsula  of  Devon  and  Cornwall.  The  Eastern 
Division  corresponds  with  the  region  of  the  Jurassic,  Cretaceous,  and 
more  recent  rocks.  Few  points  within  it  attain  an  elevation  so  great  as 
1000  feet,  and  the  hills  which  ridge  its  surface  are  for  the  most  part 
escarpments,  steep  on  one  side  and  gently  sloping  on  the  other.  The 
hard  ancient  rocks,  with  their  treasure  of  the  Coal  Measures  and  their 
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Toloanio  dykea  and  bosses,  are  Ijuried  far  beneatli  the  surfaoe.  Between 
the  two  diTiaioiiB  the  third  stretches  as  a  transition  mao  popolariy 
known  in  its  central  part  as  The  Midlands,  but  that  name  was  not 
adopted  for  the  map.  On  the  sonth  and  east  this  corresponds  with  the 
plain  of  Lias  clay,  on  the  north  and  west  with  the  plain  of  the  Triaseio 
red  rocks  Beparatiug  the  groups  of  the  Western  Division. 

The  rivers  of  England  and  Wales  necessarily  radiate  from  the  ele- 
vated raasses  of  land  and  flow  aoross  the  bordering  plains  to  the  eea  ; 
but  it  is  worthy  of  remark  that,  with  the  solitary  exception  of  the 
Humber,  no  streams  rising  in  the  Western  Division  cross  the  Eastern 
Division  on  their  way  to  the  sea. 

The  climate  of  England  and  Wales  ia  Influenced  to  a  considerable 
extent  by  the  configuration  of  the  land.  If  the  land  were  flat  and  of 
nniform  level  the  only  factors  affecting  olimate  would  I'e  the  heat 
received  from  the  sun,  which  wonld  diminish  uniformly  from  south  to 
north,  and  the  prevailing  wind,  which  would  blow  on  the  whole  from 
some  point  between  south-west  and  west-Bouth-west.  The  result  would 
be  that  in  summer,  when  the  sun  is  powerful,  temperature  w^onld  be 
highest  in  the  south  and  lowest  in  the  north  ;  and  in  winter,  when  the 
sun  is  feeble,  temperature  would  l>e  highest  in  the  west  where  the 
warm  air  from  the  Atlantic  exercises  its  full  influence,  and  lowest 
the  east.  The  tempeniture  would,  in  addition,  be  more  extreme — hotter 
in  summer  and  colder  in  winter — thau  the  latitude  warrants  iu  the 
oentre  of  England  on  account  of  its  distance  from  the  sea,  and  io  the 
south-east  on  account  of  its  proximity  to  the  Continent.  The  rainfall 
would  be  nearly  uniform  over  the  whole  surfacs  of  the  country,  although 
in  the  region  of  more  extreme  temperature  it  would  be  lesson  the  whole, 
while  the  falls  in  thunderstorms  would  he  greater. 

In  reality  the  olimate  varies  greatly  from  point  to  point,  the 
ditions  stated  above  being  modifled  in  the  moat  intricate  and  interesting^ 
way  by  the  configuration  of  the  ground.  The  temperature  of  the  air 
falls  off,  as  the  height  above  sea-level  iniTeaseF,  at  the  rate  of  1^  Fahr.  for 
each  3iii>  feet,  so  that  places  on  the  high  moorlands  rising  to  I5H0  feet 
or  more  are  permanently,  and  at  all  seasons,  at  least  5^  colder  than 
places  in  the  same  latitude  at  sea-level.  Where  the  land  slopes 
towards  the  south,  the  rays  of  the  sun  fall  more  nearly  perpendicularly 
on  the  surface,  and  their  heating  power  is  consequently  greater;  while 
where  the  land  slopes  towards  the  north,  the  rays  fall  more  obliquely, 
and  the  heating  power  is  less  than  on  level  ground  ;  henoe  local 
olimates  of  very  different  character  exist  in  places  which  are  in  the 
same  latitude  and  have  the  same  height  above  the  sea.  The  wind, 
though  it  usually  blows  from  some  westerly  or  southerly  point  and  is 
relatively  warm,  frequently  comes  from  northerly  or  easterly  directions 
and  is  cold ;  and  it  necessarily  happens  that  places  on  the  east  coast,  or 
on  the  eastern  side  of  high  masses  of  laud,  are  more  exposed  to  harsh 
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and  inolement  weather  than  those  on  the  western  slopes.  Where  a  range 
of  hills  or  a  line  of  cliffs  protects  a  favoured  spot  from  north  and  east 
and  leaves  it  open  to  sonth  and  west,  the  warmest  climate  possible  to 
our  islands  is  produced,  though  it  may  be  in  a  very  small  area,  such, 
for  example,  as  the  sea-margin  at  Bournemouth  and  Torquay.  It  is  to 
this  canse  rather  than  to  their  position  in  latitude  that  the  mildness  of 
the  seaside  towns  of  the  south  coast  is  due ;  while  the  sharp  bracing 
climate  of  the  Yorkshire  coast  and  moors  is  in  its  turn  the  result  of 
exposure  to  easterly  and  northerly  winds  rather  than  of  latitude. 

The  effect  of  configuration  upon  climate  is  most  marked  in  the  case 
of  rainfaU.  Moisture-laden  wind  may  blow  over  a  level  expanse  of 
country  and  produce  little  precipitation,  but  when  it  encounters  a  slope 
and  is  forced  to  rise  into  the  cooler  regions  of  the  upper  air  condensation 
increases  rapidly,  and  to  a  considerable  extent  the  rainfall  of  the  land 
increases  with  its  altitude.  The  effect  is,  however,  probably  due  to 
slope  as  well  as  to  height,  a  steep  hill  causing  the  air  to  ascend  for  some 
time  after  the  sammit  is  passed,  and  so  producing  the  maximum  fall  of 
rain  a  little  distance  beyond  the  summit  on  the  leeward  side.  On 
account  of  this  relationship,  and  because  of  the  shelter  afforded  by  a  mass 
of  high  land  to  a  plain  to  leeward,  the  rainfall  map  of  England  and 
Wales,  while  it  corresponds  very  closely  to  the  map  of  vertical  relief, 
resembles  a  blurred  impression.  The  famous  cantre  of  high  rainfall  at 
The  Stye  and  Seathwaite  in  the  Lake  District,  and^the  scarcely  less  wet 
valleys  on  the  east  of  Snowdon,  owe  their  character  for  intense  wetness 
to  this  fact.  The  highest  average  rainfall  occurs  in  the  mountains  of 
Wales,  the  Lake  District,  the  Cheviots,  and  the  Pennine  Chain ;  and  to 
a  less  marked  degree  on  the  high  moors  of  Cornwall  and  Devon,  and 
along  the  lines  of  the  Cottes  wold  and  Chiltern  Hills,  the  Chalk  Downs, 
and  the  Wolds  of  Lincoln  and  York.  A  narrow  zone  of  low  rainfall 
borders  the  coast  on  the  west  as  well  as  on  the  east,  and  whenever  a 
plain  stretches  inland,  it  forms  a  region  of  low  rainfall.  Even  a 
comparatively  narrow  valley  running  up  amongst  hills  maintains 
a  lower  rainfall  along  its  floor  than  prevails  on  the  bordering  heights. 
Shelter  also  plays  its  part,  and  all  causes  conspire  to  make  the  driest 
region  of  England  the  inland  portion  of  the  low  Eastern  Plain  which 
extends  from  the  Humber  to  the  Thames.  The  great  dry  area  of 
England  stretches  westward  to  the  Severn  valley,  and  it  is  surprising 
to  find  how  low  a  mean  annual  rainfall  prevails  close  under  the  Welsh 
mountains,  which  drain  the  sea  wind  of  its  moisture.  It  sometimes 
appears  that  the  rainfall  begins  to  diminish  with  altitude  after  a 
cartain  height  above  sea-level  is  past ;  but  it  is  more  likely  that  the 
exposed  position  of  the  rain  gauges  on  high  hill- sides  causes  increased 
loss  of  rain  on  account  of  eddies  set  up  by  the  wind  about  the  gauge. 

Vegetation  is  perhaps  even  more  sensitive  to  variations  of  tempera- 
ture and  rainfall  than  to  changes  of  soil,  though   in  this  connection 
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it  mnst  be  notioed  that  a  stiff  olay  snbsoily  as  in  the  Fenland,  may  retard 
the  drainage  of  low  flat  land  to  snch  a  degree  as  to  oonnteraot  the 
effects  of  a  low  rainfall  and  prodnoe  a  humid  climate  nonrishuig  a 
marshy  vegetation.  The  profitable  ooltivation  of  all  farm  orops  oeases 
at  a  comparatively  low  elevation,  and  above  1500  feet,  alike  in  the  0onth 
and  in  the  north,  the  vegetation  is  reduced  to  the  plant-aasooiations 
typical  of  moorlands — heather,  fern,  and  mosses ;  trees  have  disappeared, 
and  except  when  the  moor  is  drained  and  cultivated,  grass  does  not 
predominate.  When  the  land  rises  to  2500  feet  or  over,  the  surface  is 
usually  of  bare  stones,  scantily  starred  by  a  few  stunted  plants  growing 
in  the  slight  shelter  between  them. 

Since  cultivation  is  possible  in  the  lower  grounds  only,  it  follows 
that  the  higher  regions  of  the  country  are  practically  without  popula- 
tion except  where  mineral  resources  are  abundant  and  valuable.  The 
highest  land,  though  of  little  use  even  for  sheep  pasture,  is  essential  to 
the  life  of  the  large  towns  of  the  valleys  penetrating  the  high  moor- 
lands, and  even  to  those  of  the  more  distant  plains,  for  the  collection  of 
the  rainfall  in  reservoirs  for  water-supply.  So  great  is  the  demand  for 
water  in  large  towns,  that  there  is  now  scarcely  an  uninhabited  moor 
or  upland  in  the  whole  Pennine  chain  which  has  not  been  set  apart  for 
water-supply,  and  in  most  cases  efforts  are  made  to  remove  all  possible 
causes  of  pollution  by  keeping  the  ground  free  from  crops  or  live  stock. 

The  elevation  and  configuration  in  the  Eastern  Division  exercise  no 
direct  influence  on  population,  as  no  part  rises  above  the  limits  of 
pasture,  and  very  little  is  above  the  zone  of  profitable  cultivation.  An 
indirect  influence  is,  however,  produced  by  the  geological  formation, 
for  the  hills  are  permeable  masses  of  chalk,  limestone,  or  sandstone 
upon  which  no  surface  water  is  available,  while  the  plains  are  covered 
with  stiff  clay,  through  which  the  water-bearing  rocks  may  be  reached 
at  no  great  depth.  Hence  in  the  Eastern  Division  also  the  hill  ridges, 
though  often  traversed  for  long  distances  by  high-roads,  are  devoid  of 
population,  which  throngs  densely  on  the  low  ground.  The  Lincoln 
Edge,  the  Chiltern  Hills,  and  in  an  even  more  interesting  way  the 
Weald,  supply  excellent  illustrations  of  this  fact. 

Speaking  broadly,  and  of  course  excepting  seaports,  the  geologioal 
rather  than  the  hypsographical  map  explains  the  distribution  of  popu- 
lation in  England  and  Wales.  Wherever  mineral  wealth  or  easily 
reached  underground  water  is  found,  there  are  towns  or  close  chains  of 
villages ;  where  neither  is  to  be  had,  there  are  strips  of  country,  even 
within  50  miles  of  London,  which  are  totally  uninhabited.  It  must  be 
noted,  however,  that  when  it  is  possible  to  sink  deep  wells,  or  when  it 
becomes  profitable  to  pump  a  supply  of  water  from  a  distance,  as  in  the 
parts  of  the  North  Downs  nearest  London,  modern  residences  have 
sprung  up  in  large  numbers,  an  accessible  water-supply  having  been 
the  one  thing  lacking  for  a  dense  population. 


ENGLAND  AND  WALES  VIEWED  QEOGRAPHICALLT.  629 

The  Western  DivUion. — The  Olieviots  form  the  most  northerly  mass 
of  high  land  in  England ;  the  northern  part,  indeed,  belongs  to  the 
Southern  Uplands  of  Scotland.  The  Cheviots  are  grassy  hills  fnmiBhing 
excellent  pasturage  for  sheep,  and  giving  rise  to  numerous  rivers  which 
flow  to  the  North  Sea,  a  number  of  south-flowing  tributaries  uniting 
in  the  Tyne,  the  narrow  valley  of  which  is  joined  by  the  Tyne  Oap  to  a 
valley  draining  to  the  Solway,  and  the  two  completely  isolate  the 
Cheviots  from  the  Pennine  Chain.  Through  this  gap  runs  the  direct 
railway  between  Carlisle  and  Newcastle,  and  along  its  northern  slope 
the  Bomans  built  their  great  wall  against  the  Caledonians. 

The  Pennine  Chain  runs  southward  from  the  Tyne  Gap  as  a  broad 
moorland,  loftiest  on  the  western  side,  where  it  rises  in  summits  of 
nearly  3000  feet^  and  sending  rivers  towards  the  east  through  long 
dales,  the  home  of  the  sparse  pastoral  population  of  former  da3rs.  In 
the  Crossfell  section  the  Lower  Carboniferous  rocks  of  the  high  moor- 
lands give  place  upon  the  eastern  flanks  to  the  Coal  Measures,  and  the 
lower  valleys  are  the  site  of  a  dense  coal-mining  and  iron-manufacturiDg 
population,  the  outlet  for  whose  industry  is  through  the  seaports  of  the 
Tyne,  Wear,  and  Tees.  Crossfell  itself  is  the  culminating  summit 
of  the  remarkably  steep  and  straight  escarpment  which  bounds  the 
Eden  Valley  and  faces  the  gentler  heights  of  the  Lake  District,  form- 
ing the  nearest  approach  to  the  appearance  of  a  mountain  range  in 
England. 

The  Whernside  section  of  the  Northern  Pennines  extends  as  a  more 
broken  and  broader  mountainous  group  from  the  valley,  of  the  Greta,  a 
tributary-  of  the  Tees,  to  the  Aire  Gap,  where  the  valleys  of  the  Aire 
and  the  Eibble  nearly  meet.  On  the  west  it  closely  adjoins  the  Lake 
District ;  on  the  east  its  long  dales  widen  as  they  descend  between 
spurs  of  moorland  to  the  broad  Yale  of  York.  Health  and  pleasure 
resorts,  such  as  Harrogate  and  Ilkley,  have  arisen  to  take  advantage  of 
the  fine  air  of  the  moors,  the  climate  being  in  some  instances  the  most 
valuable  of  the  natural  advantages. 

Southward  from  the  Aire  Gap  the  Pennine  Chain  contracts  in 
breadth,  and  the  Southern  Pennines,  after  rising  to  2088  feet  in  the 
wild  limestone  plateau  of  Kinderscout  in  the  High  Peak  District,  sub- 
sides southwards  in  a  series  of  radiating  spurs  separated  by  the  romantic 
river  valleys  of  Derbyshire.  This  section  of  the  Pennine  Chain  is  the 
most  remarkable  of  the  three.  The  Coal  Measures  crop  out  both  on  the 
eastern  and  the  western  slopes,  giving  to  both  sides  of  the  country 
the  character  of  mining  and  manufacturing  districts.  Chains  of  towns 
of  every  size  run  through  the  lower  valleys.  Some  of  these  are  mere 
Aggi^ogates  of  mean  houses,  sheltering  miners  and  factory  hands,  stretched 
for  dreary  miles  along  the  wind-swept  upland  valleys ;  others  are  great 
cities  on  the  plain.  Manchester  and  Oldham,  with  their  satellite 
towns,  stretch  almost  to  Liverpool  over  the  Cheshire  Plain  on  the  west 
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LeedH,  Bratlford,  and  Sbeltield  cling  oIdbot  to  the  hilU  on  tho  east,  aod 
form,  with  other  woollen -weaving  towns  of  tbe  West  Biding,  a  zone  of 
seething  urban  life  between  the  desolate  uplands  west  of  them  and  the 
quiet  agricultural  Vale  of  York  to  the  east.  Almost  every  valley  in 
this  section  has  its  railway,  and  several  are  traversed  by  canals.  The 
lofty  ridge  separating  Lanoashiro  from  Yorkshire  is  surmounted  by 
ohains  of  looks  on  the  canals,  crossed  at  the  passes  by  several  railways, 
and  pierced  by  others  in  tunnels  several  miles  in  length.  It  is  one  ol 
the  most  striking  instances  in  the  geography  of  tbe  British  Isles  of  a 
natural  barrier  of  a  somewhat  formidable  kind  overcome  at  the  com- 
mand of  trade  necessity.  Sheep  are  still  pastured  on  the  slope  of  the 
moors,  though  practically  all  tbe  wool  employed  in  the  manufactures  is 
now  imported.  In  some  of  the  remoter  valleys  semi-domestic  indtietries. 
eBpeciaUv  paper-making  on  a  small  scale,  still  linger,  the  motive- power 
being  supplied  by  water ;  but  the  coal-mines  now  determine  the  sites  of 
all  important  manufacturing  towns. 

As  in  most  regions  of  pronounced  oonfiguration,  the  boundaries  of 
political  divisions  in  the  Pennine  Chain  follow  natural  featiiros. 
The  watershed  running  from  north  to  south  forms,  with  scarcely  an 
exception,  tbe  county  boundaries  between  Cumberland,  Westmorland, 
and  Lancashire  on  the  one  side,  and  Northumberland,  Durham, 
and  Yorkshire  on  the  other.  The  boundary  between  Darham  and 
Yorkshire  is  marked  throughout  by  the  river  Tees;  though  uaoally 
the  dales  forming  tbe  valleys  of  the  rivers  are  natural  units,  in  which 
the  old  spirit  of  the  clannish  pride  and  perhaps  the  local  jealousy  of 
dalesmen  of  former  days  may  sometimes  still  be  traceil. 

The  Lake  District  is  a  remarkable  mountainous  region  separated 
from  tbe  I'ennine  Chain  by  Shap  Fell  and  the  divergent  rivers  Eden 
and  Lune.  It  is  scored  radially  by  a  series  of  valleys  of  remarkable 
beauty,  most  of  them  containing  one  or  two  long  narrow  lakes  of 
considerable  depth.  Here  practically  all  tbe  natural  lakes  of  England 
are  comprised  within  a  circle  of  15  miles  radius.  The  region 
rejoices  in  an  excessive  rainfall,  duo  to  its  abrupt  ascent  in  tbe  track  of 
the  prevailing  sea  wind,  and  it  is  of  little  eoonomic  value  save  in  the 
coastal  plain,  where  there  are  coal  mines  and  seaports.  Its  few  in' 
habitants  depend  for  their  livelihood  mainly  ou  the  tourists  attracted 
by  the  beauty  of  its  scenery  and  on  the  well-to-do  residents  to  whom 
its  literary  associations  make  it  a  congenial  home.  The  whole  district 
is  full  of  charm,  for  thu  W-auly  of  a  dry  day  in  a  land  of  rain  amply 
repays  the  patience  with  which  it  may  eumotimes  be  awaited. 

Two  other  small  hill-groups,  not  unlike  miniature  Lake  Distriots 
devoid  of  lakes,  separate  themselves  westward  from  tbe  Pennine 
Chain  and  spread  out  into  the  Cheshire  Plain.  These  have  no  com- 
prehensive names  sanctioned  by  local  custom,  but  they  may  bo 
called    after    the    ancient    forests    of    Bowland    and    of    HosBODdkle. 


I 
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They  are  now  clustery  of  barren  hills  separated  by  valleys — the 
Bowland  Forest  group  only  silent  pasture,  the  Bossendale  crowded 
with  small  towns  of  factory  workers  and  miners,  with  the  great 
centres  of  Bolton,  Bury,  and  Bochdale  on  the  south,  and  Black- 
burn and  Burnley  on  the  nortL  Both  groups  are  diversified  by 
artificial  sheets  of  water  in  the  reservoirs,  some  of  which  rival  natural 
lakes  in  size. 

The  peninsula  of  Cornwall  and  Devon  has  a  distinct  individuality 
amongst  the  natural  regions  of  England.  Its  separation  from  the 
Eastern  Division  is  accentuated  by  the  small  plains  of  Somerset  and 
of  the  Exe,  to  the  west  of  which  rise  the  typical  moorland  masses  of 
Exmoor  on  the  north  and  Dartmoor  on  the  south,  separated  by  the 
Plain  of  Devon.  These  moors  are  desolate  and  dreary  in  the  extreme, 
the  last  haunt  of  the  wild  red  deer,  and  no  more  hopeless  hold  for 
prisoners  of  war  could  well  be  imagined  than  the  huge  building  on 
Dartmoor,  erected  during  the  Napoleonic  struggle  and  now  the  most 
forbidding  convict  prison  in  the  country.  The  heights  in  Cornwall  are 
less  pronounced,  but  Bodmin  Moor  is  a  fitting  companion  to  the  moors 
of  Devon,  and  the  precipitous  cliffs  of  the  coast,  veined  with  ores  of 
copper  and  tin,  afford  an  indication  of  the  resources  which  made 
Cornwall  a  place  of  importance  for  centuries,  and  at  one  time,  now 
many  years  ago,  a  leading  centre  of  original  scieutifio  work. 

Wales  acquires  its  semi-independent  position  as  an  integral  part 
of  South  Britain  from  historical  considerations ;  but  these  are  direct 
consequences  of  its  position  and  configuration.  Physically  the  Welsh 
Highlands  include  the  hills  of  Shropshire,  Hereford,  and  Gloucester 
west  of  the  Severn,  as  well  as  the  county  of  Monmouth,  which  is 
grouped  for  all  practical  purposes,  and  especially  for  statistics,  along 
with  Wales,  though  actually  part  of  England.  Althongh  the  Shropshire 
hills  are  of  no  great  height,  they  are  picturesque  and  prominent 
features,  and  stand  in  close  agreement  with  the  geological  structure. 
The  Malvern  Hills  rise  in  the  Yale  of  Severn  much  as  Charnwood  Forest 
rises  above  the  plain  of  the  red  rocks  in  the  north  of  the  Midlands. 

The  loftiest  and  most  picturesque  of  the  Welsh  mountains  are  those 
of  the  north-west,  which  rise  in  two  distinct  divisions.  Of  these  the 
Snowdonian  group  culminates  at  3560  feet  in  Snowdon,  the  loftiest 
mountain  south  of  the  Scottish  Highlands.  Its  flanks  are  trenched 
by  valleys,  in  many  of  which  small  lakes  or  tarns  still  remain.  The 
whole  group  of  Snowdonia  has  a  very  high  rainfall  on  account  of  the 
abruptness  with  which  the  mountain  slopes  rise  from  the  level  of  the 
sea,  fronting  the  wet  west  wind.  This,  with  the  centre  of  the  Lake 
District  and  a  portion  of  the  North- Western  Highlands  of  Scotland,  can 
claim  the  distinction  of  being  one  of  the  few  spots  in  Europe  with  a 
mean  annual  rainfall  exceeding  100  inches.  The  industry  of  the 
district  lies  mainly  in  the  great  slate  quarries;  but  the  coast  is  lined 
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by  health  resorts,  of  which  Llandudno,  by  reason  of  its  sheltered 
sitnation  and  mild,  dry  climate,  is  the  chief.  To  the  Eouth  and  east, 
beyond  the  valley  of  the  Dee,  which  contains  Bala  Lake,  the  largest 
natural  body  of  fresh  water  in  Wales,  the  Berwyn  Mountains  form 
another  belt  of  high  ground  running  nearly  at  right  angles  to  the 
trend  of  Snowdonia.  While  the  steep  north-western  face  of  the 
mountain  group  drains  through  the  Dee  to  the  Mersey,  the  gentler 
south-eastern  slopes  discharge  the  copious  rainfisdl  through  long  valleys 
to  the  Severn.  Li  one  of  these  a  great  reservoir — Lake  Yymwy,  as 
large  as  Coniston  Water — has  been  constructed  for  the  supply  of  water 
to  Liverpool.  The  great  reservoir  has  a  special  geographical  interest, 
for  it  has  been  formed  by  reconstituting  an  ancient  lake-bed,  and  so 
restoring  a  feature  of  pre-glacial  topography.  This  section  of  North 
Wales  is  for  the  most  part  uninhabited  except  for  villages  in  the 
valleys,  and  the  larger  part  of  the  population  continue  to  speak  no 
language  but  Welsh,  so  great  is  the  isolation  of  the  district  from 
external  intercourse. 

Mid- Wales,  between  the  valleys  of  the  Severn  and  the  Wye,  is  a 
rough  plateau  rising  on  the  east  and  still  higher  on  the  west  above  the 
level  of  the  centre.  The  eastern  elevations  culminate  in  Radnor  Forest, 
the  western  form  a  nearly  continuous  chain,  the  Mynydd  Bach,  running 
at  first  south  and  then  south-westward  from  Plynlimon.  On  the 
eastern  flanks  of  this  ridg«  new  reservoirs  for  the  supply  of  water  to 
Birmingham  have  created  two  large  and  picturesque  lakes  in  the  vall6y 
of  the  Elan,  a  tributary  of  the  Wye,  one  of  which  is  as  large  as  Bala 
Lake,  the  other  inferior  only  to  Windermere  amongst  the  lakes  of  South 
Britain.  This  western  ridge  is  not  crossed  by  a  railway  for  nearly  60 
miles,  and  it  has  formed  an  almost  complete  barrier  to  communication 
between  east  and  west. 

The  South  Wales  uplands  are  separated  from  those  of  the  north  by 
the  Vale  of  Brecon,  through  which  the  XJsk  flows  south-eastward.  They 
culminate  in  the  Brecon  Beacons,  the  slopes  leading  up  to  which  from 
the  south  are  deeply  scored  by  parallel  vallejs  of  southward  drainage 
cutting  through  the  Coal  Measures,  and  consequently  the  scene  of 
enormous  activity  in  coal-mining  and  iron-smelting.  All  the  principal 
valleys,  and  many  steep  and  diflBcult  gorges,  are  traversed  by  railways 
linking  the  mines  and  blast-furnaces  with  Swansea,  Cardiff,  Barry,  and 
Newport,  the  porta  of  shipment  on  the  coast  of  the  Plain  of  XJwent. 
This  region  acquires  imperial  importance  from  its  mines  of  anthracite, 
the  smokeleES  coal  which  is  peculiarly  adapted  for  the  furnaces  of  war- 
ships. The  dense  populations  of  the  narrow  valleys  are  still  so  recent 
that  they  have  hardly  given  rise  to  any  towns;  even  Merthyr  Tydvil  is 
in  plan  and  appearance  scarcely  more  than  an  overgrown  village, 
though  it  houses  over  100,000  inhabitants.  Barry  Dock  was  excavated 
in  1888  amongst  the  sand-dunes  on  a  desolate  piece  of  coast,  in  order  to 
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afford  a  new  outlet  from  the  ooal-fields  of  the  high  valleys  to  the  sea, 
and  within  a  few  years  it  ranked  as  one  of  the  great  seaports  of  the 
world. 

The  oompaot  group  of  the  Black  Mountain  between  the  Usk  and  the 
Wye  is  a  wild  and  desolate  district,  though  on  the  margin  of  the  fruits 
ful  plain  of  Hereford. 

The  Midlands. — The  plain  which  surrounds  the  southern  extremity 
of  the  Pennine  Chain,  separating  it  from  the  Midlands  on  the  south, 
and  from  Wales  on  the  south-west,  is  deepened  into  the  Yale  of  Trent 
trending  east  and  north,  and  the  Cheshire  Plain  trending  west  and  north. 
South  of  these  slight  depressions  the  Midlands  rise  to  an  undulating  plain 
some  hundreds  of  feet  above  sea-level.  For  the  most  part  this  district 
is  formed  of  the  Triassic  red  rocks,  through  which  coal  may  be 
reached  in  many  places,  and  so  there  have  arisen,  not  only  the  great 
commercial  centre  of  Manchester,  but  also  the  va^t  industrial  aggre- 
gations of  population  in  the  Potteries  about  Stoke  and  Hanley,  and 
in  the  Black  Country  to  the  north  and  west  of  Birmingham.  The 
development  of  the  mineral  wealth  of  the  Black  Country  has  a  some- 
what remarkable  history,  for  when  the  old  ironworks  deserted  the 
forests  of  southern  and  eastern  England  on  pit-coal  taking  the  place  of 
charcoal  in  smelting,  coal-pits  were  at  hand  to  supply  the  ironworks 
near  Birmingham,  which  formerly  drew  their  supplies  of  charcoal  from 
the  Forest  of  Arden.  The  Midlands  are  diversified  by  hills  of  ancient 
rock  rising  like  islands  through  the  newer  strata  of  the  plain.  Of  these 
the  most  remarkable  are  Charnwood  Forest  to  the  north-east  and  the 
Wrekin  to  the  north-west.  The  Yale  of  Severn  separates  this  region 
on  the  west  from  Wales,  and  forms  a  region  peculiarly  favoured  by 
soil  and  climate,  for  it  combines  the  warmth  of  the  west  with  the 
dryness  of  the  east. 

The  Eastern  Division, — The  physical  character  of  the  Eastern  Division 
can  be  understood  best  when  the  geological  map  is  superimposed  upon 
that  of  oonj&guration. 

The  predominant  features  are  the  long  lines  of  low  hills  of  limestone 
or  chalk  rising  with  a  steep  face  on  one  side,  usually  the  north  or  west, 
above  a  plain  of  clay,  and  sinking  with  a  gentle  slope  to  the  opposite 
side,  usually  the  south  or  east,  beneath  a  plain  of  clay  similar  to  the 
first,  so  far  as  appearance  is  concerned,  but  of  more  recent  origin 
geologically. 

The  line  of  limestone  hills,  forming  the  Oolitic  escarpment  of 
the  geologists,  commences  with  the  Cotteswolds,  which,  attaining  a 
maximum  height  of  1000  feet,  run  with  a  curved  front  along  the 
eastern  margin  of  the  Yale  of  Severn,  and  the  southern  margin  of 
the  Yale  of  Evesham.  The  hills  are  tunnelled  by  several  lines  of 
railway  on  their  way  from  London  to  the  west  of  England,  and  crossed 
by  one  line  of  the  Great  Western,  as  well  as  a  canal,  winding  through 
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tbe  Gap  of  Stroud.  The  pasturage  on  theee  hiDs  Bupplied  wool  in  old 
days  for  a  spinning  and  weaving  trade,  which  still  survives  in  the 
production  ot  West  of  England  cloth.  Tho  lino  of  the  Cotteswolds  1* 
coatiaued  in  Edge  Hill,  and  further  to  the  north  in  the  lees  proooanced 
ridges  of  Northamptonshire ;  but  even  where  the  eeoarpment  fades  into 
the  low  Lincoln  Edge  or  a  mere  oliff  along  the  right  bank  of  the  Trent, 
it  remaine  a  distinct  feature  in  the  landscape.  Beyond  the  Unmlier  the 
limestone  hills  reappear,  bounding  the  Vale  of  York,  on  Ibe  east,  and 
rising  in  the  North  York  moorB  and  the  Cleveland  Hills  to  just  over 
KiOo  feet.  In  the  Cleveland  Hills  overlooking  the  estuary  of  the  Tees 
valuable  ores  of  iron  occur,  aud  have  been  the  determining  cause  of  the 
great  iron  industry  which  gave  rise  to  Middlesbrongb.  The  plain  of 
Lias  clay  at  the  base  of  the  Oolitic  escarpment  forms  the  rich  ^ri- 
cnltural  belt  of  the  Midlands,  with  Leicester  as  its  most  important  town, 
and  the  beautiful  sylvan  scenery  of  the  "  Dukeries,"  perhaps  the  roosl 
typically  English  landscape  in  the  country.  The  number  of  aacient 
towns,  of  no  great  size,  but  with  historic  names  which  belong  to  this 
belt  of  country,  is  worthy  of  note,  and  points  to  a  time  when  the  con- 
ditions determining  tbe  distribution  aud  growth  of  centres  of  popnlation 
were  totally  different  from  those  now  in  force.  The  quiet  old  oatbedisl 
cities  and  market  towns  flourished  in  full  activity  when  the  Cboroh 
had  a  monopoly  of  learning  and  the  farmer  a  monopoly  of  trade,  and 
they  naturally  failed  to  expand  with  tbe  growth  of  maunfaoture*  h 
carried  on  by  means  of  mechanical  power,  ^fl 

Tbe  northern  line  of  Chalk  hills  rises  in  turn  over  a  rich  agrionbH 
tnral  plain  of  clay,  under  which  the  gentle  slopes  of  the  Limestone  hill*^ 
dip,  and  forma  a  series  of  bare  and  rounded  heights  without  inhabi- 
tants, and  valualile  only  for  pasture.  They  rnn  through  Dorset  as  tbe 
Western  and  the  Purbeck  Downs,  form  the  northern  edge  of  Salisbuiy 
Plain,  and  then  the  short  chain  of  the  White  Horse  Downs  leading  to 
the  central  portion  known  as  the  Chiltem  HiUs,  which  sink  north- 
eaatward  into  the  East  Anglian  Eidge,  reappear  again  beyond  the  Waab 
in  the  Lincoln  Wulds,  and  beyond  the  Humber  in  the  Yorkshire  Wolds, 
which  end  grandly  in  the  white  chalk  cliff  of  Flauiliorough  Head.  On 
the  clays  and  water-bearing  Greensands  at  the  base  of  theC>halk  esoarp- 
ment  there  ia  almost  everywhere  a  line  of  villages  and  small  towns 
where  the  scanty  population  of  purely  pastoral  and  agricultural  pariebes 
is  concentrated.  The  continuity-  of  the  Chalk  hills  is  more  geological 
than  geographical;  at  their  highest  they  are  completely  cut  through 
by  rivers,  as  in  the  Thames  Gap  below  Oiford,  which  draws  a  natural 
line  between  the  Upper  Thames  ISaaia,  formed  by  converging  valleys  on 
the  long  slope  of  the  Cotteswolds,  and  tbe  Lower  Thames  Valley,  which 
lies  on  the  London  Clav.  Towards  the  east  the  Chilterns  sink  to  a 
mere  rid^e  on  tbe  great  Eastern  riain,  which  sweeps  through  the  east 
of  England  fiom  the  estuary  of  the  Thames  to  the  Vale  of  York.  ~ 
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The  Eastern  Plain  is  lowest  in  its  central  portion  around  the  shallow 
Wash,  where  it  forms  the  almost  Dutch  district  of  the  Fenland,  a  sort  of 
saucer  of  clay  filled  with  a  nearly  level  sheet  of  silt  and  peat.  Some 
of  it  is  below  mean  tide  level.  Much  of  it  has  been  artificially  drained 
and  embanked,  and  wherever  a  bed  of  gravel  or  some  portion  of  the 
underlying  rocks  penetrates  the  surface  and  rises  more  than  25  feet 
above  the  sea,  it  forms  the  site  of  an  ancient  town  clustered  pictu- 
resquely round  a  still  more  ancient  church.  Ely  with  its  cathedral  is 
the  finest  type  of  a  purely  Fenland  city. 

The  lower  Thames  valley  occupies  a  hollow  in  the  Chalk  filled 
with  clay  and  gravel,  and  its  low.  level  and  gentle  slope  allows  the 
tidal  infiuence  to  extend  a  very  long  distance  from  the  sea.  Here  at 
the  head  of  ocean  navigation,  the  vast  conglomerate  of  municipalities 
known  collectively  as  London  has  arisen  and  is  steadily  extending  on 
every  side,  in  complete  disregard  of  natural  conditions,  for  proximity  to 
London  makes  a  marsh  or  a  steep  hillside  equally  worth  reclamation  or 
terracing  into  building  sites.  The  geological  formation  secures  a  vast 
natural  water-supply  in  the  saturated  Chalk  lying  belov^  th6  im- 
permeable layers  of  clay.  Artesian  wells  bored  through  the  clay  tap 
this  supply,  which  is  derived  from  the  ring  of  Chalk  hills  surrounding 
London  at  a  distance  still  beyond  the  suburban  area ;  but  year  by  year 
the  wells  have  to  be  deepened  to  keep  pace  with  the  ever-sinking  level 
of  saturation.  Thus  it  has  come  about  that  every  natural  condition 
which  favoured  the  original  foundation  and  early  growth  of  the  capital 
of  the  British  Empire  has  ceased  to  exercise  any  infiuence  upon  it,  and 
London  grows  now  because  the  demands  of  centralized  national  life 
require  it  to  grow  from  the  centre  that  has  been  fixed  by  immemorial 
custom. 

South  of  the  Lower  Thames  Valley  the  district  of  the  Weald  occupies 
the  south-eastern  corner  of  England.  The  Hampshire  Downs,  running 
eastward  from  Salisbury'  Plain,  divide  and  proceed  as  the  North  Downs 
and  the  South  Downs  to  the  sea  at  Dover  and  Beachy  Head  respectively. 
The  steep  faces  of  these  two  lines  of  Chalk  hills  look  towards  each 
other  across  the  clay -covered  plains  of  Kent  and  Sussex,  separated  by 
the  sandstone  uplani  of  the  Forest  Kidges.  The  northern  slope  of  the 
North  Downs  dips  below  the  clay  of  the  Lower  Thames  Valley,  the 
gentle  slope  of  the  South  Downs  dips  similarly  below  the  similar  clay 
of  the  Plain  of  Selsey.  The  rivers  rising  in  the  Forest  Ridges  breach 
the  Chalk  ring  of  the  Downs  at  numerous  points,  each  gap  permitting 
the  passage  of  roads  and  railways,  and  each  an  important  strategic 
point  which  must  be  protected  in  any  scheme  for  the  defence  of  London. 
The  Downs  until  recently  were  totally  uninhabited  ranges  of  sheep 
pasture,  and  though  they  are  now  being  built  upon  as  the  healthiest 
spots  in  the  immediate  neighbourhood  of  London,  the  ancient  chain  of 
small  towns  and  villages  built  on  the  narrow  terrace  of  the  Upper 
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Oreensand  between  the  Ohalk  and  the  day  lemains  to  attest  the 
harmony  establiBhed  between  the  village  organism  and  its  environ- 
ment in  the  days  of  normal  development,  before  the  external  attractions 
of  London  dwarfed  all  other  oonsiderations. 


THE  FULANI  EMIRATES  OF  NORTHERN  NIGERIA. 

By  Mijor  J.  A.  BUBDON,  F.RQ.8.,  Besident  of  the  Sokoto  Provlnoe. 

Before  taming  to  the  special  subjeot  with  which  this  paper  deals, 
namely  the  Fulani  emirates  of  Northern  Nigeria,  I  think  I  onght  to 
say  a  few  words  on  Nigeria  as  a  whole,  in  order  to  show  why  my 
remarks  are  confined  to  one  particular  district,  and  to  prevent  the  idea 
that  the  description  which  I  shall  give  is  applicable  to  the  whole  of 
Nigeria,  or  even  to  the  whole  of  the  Northern  Protectorate. 

Nigeria,  an  English-made  name  given  for  convenience  to  the  British 
protected  territory,  the  principal  feature  of  which  is  the  lower  Kiger 
river,  is  divided  into  two  Protectorates  by  a  line  running  east  and  west 
at  about  the  7th  parallel  of  latitude.  This  line  very  nearly  ooinoides 
with  a  natural  boundary — that  between  the  open  bush  and  grasslaiids 
of  Northern  Nigeria  and  the  dense  forest  of  Southern  Nigeria.  The 
division  is,  of  course,  not  as  abrupt  as  such  a  line  would  imply.  From 
the  Sahara  southwards  to  the  coast  there  is  a  gradual  change  in  every 
conditioQ,  the  central  pivot  of  the  change  being  the  increase  in  rainfall. 
The  sandy  plains  of  the  north  with  their  stunted  thorn  bushes  gradually 
merge  into  rich  Eoil  with  a  prolific  undergrowth  and  trees  of  varying 
value;  this  grows  into  the  luxuriant  vegetation  of  the  dense  low- 
lying  forest,  with  its  wealth  of  timber,  rubber,  and  oils;  and  this  again 
loses  itself  in  the  mangrove  swamps  of  the  Nigtrr  Delta. 

As  with  climate  and  nature,  so  with  man.  From  the  light-coloured, 
straight-featured  Fulani,  one  passes  through  many  gradations  to  the 
typical  negro  of  the  coast.  The  characters  of  the  two  types  are  as 
different  as  their  looks.  Ethnology  teaches  us  the  e£fect  of  environment 
on  race,  and  it  is  therefore  easy  to  understand  why  the  forest  and 
swamp-dwellers  of  the  south  should  be  of  a  lower  type  than  the  in- 
habitants of  the  open  northern  plains.  But  history  tells  of  the  south- 
ward movement  of  superior  races  from  the  north,  and  it  seems  probable 
that  this  pressure  has  forced  coastwards  inferior  aboriginal  plain-dwellers. 
Whatever  be  the  cause,  the  important  point  to  remember  is  the  very 
great  difference  which  exists,  both  in  character  and  appearance,  between 
the  inhabitants  of  the  northern  plateau  and  the  natives  of  the  southern 
forests. 

England  pictures  West  Africa  as  peopled  by  "  niggers,"  by  the  type 
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of  negro  whom  it  helped  to  degrade  by  the  oversea  elave  trade ;  for 
the  Mohammedan  atatea  of  Northern  Nigeria  this  picture  d<>es  Dot  hold 
good.  The  ofiensiTe  name  of  nigger  is  as  applicalde  as  it  is  objection- 
able to  the  dignified  nanaa  and  Fiilaui.  Not  only  did  this  tract  escape 
this  prodnct  of  Enropean  civilization,  but  we  have  there  an  entirely 
different  type,  a  higher  mce,  one  from  which  great  things  may  be  hoped 
in  tho  future,  and  which  will  assuredly  make  its  mark  in  the  collection 
of  races  that  constitute  the  British  Empire. 

As  with  nature  and  man,  so  wilh  religion.    I»Iam,  from  Egypt,  from 
the    Uediterranean    littoral,    from    JNiorocco,   has    pushed    southwards. 


but  during  tho  past  century  mainly  by  oonqnost.  Propagated  thus  by 
a  race  of  horsemen,  it  bos  been  effectually  cheeked  in  its  southward 
march  by  the  tsetse-haunted  foreatf,  where  no  horse  can  live.  And  we 
thas  see  a  steady  decline  from  Ibe  devout  civilization  of  Islam,  fanatical 
along  the  Mediterranean,  tolerant  south  of  the  Sahara,  ignorant  and 
careless  towards  the  southern  Fulani  emirates,  and  thence  mergiug 
into  paganism,  which  iucraasea  in  d^raded  superstition  till  it  culminates 
in  the  human  saorifioes  of  Benin, 

That  there  can  be  no  community  of  interest  between  the  extremee 
is  self-evident;  but  the  important  point  for  British  rule  is  the  intense 
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hostility  which  exiBts  between  the  two  eyateius,  Islam  and  pagsniR 
at  their  puint  of  oontaot.      Along    the  lower  Niger  anil    the    BeniM 
etretcbJBg    east    and    west    between    the    Sth    and    Dth    parallels 
liilitude,  Itee  the  iiDithern  line  of  paganisui,  reachiog  out  armi 
north,  where  inaccessible  hills  ulforil  protection  against  the  Moham* 
niedan  cavalry.     Ifaided  incexsantly  for  a  century,  almost  exterminated 
in  parip,  these  wild  tribes  regard  Islam  as  syEonyinous  with  rnthleaa 
a^gresfiioD.  iln  professors  an  their  natural  cnciiiies.     Not  only  can  LluTe  ■ 
be  no  {>os£ibilit^  of  oommtinity  of  thought  or  action  between  types  t 
utierly  oppobod  in  language,  obaractcr,  and  leligion,  but  I  am  convini 
that  in  the  most    improbable    event  of  a   contertcd   attempt   by  I 
Mohammedan  states  to  throw  off  British  rule,  we  could  eafely  rely  o 
thie  pegriD  bolt  to  stand  fast  on  our  side  aguintit  their  hereditary  foe 
The  oonvereo  is  also  true.     Trouble  on  the  lower  Denue  lias  no  poasibltt.l 
connection  with  any  northern   state.      A  jiroju-K  of  a  recent   punitive 
expedition  in  the  Bassa  province,  I  have  come  across  the  wildest  ideas 
as  to  its  possible  effect  on  Nigeria  as  a  whole.     There  c&n  be  do  such 
effect.     Isolated  risinga  in  these  southern  pagan  tribee  affect  the  Falani 
emirates  as  little  as  dacolty  in  Unrmah  affects  India. 

With  such  varying  conditions,  it  is  evident  that  no  general  descrip- 
tion of  Northern  Nigeria  can  be  given  in  brief.  For  snoh  wider  view, 
I  would  commend  all  interested  to  the  striking  papers  read  lately  by 
the  High  OommiBsioner  of  Northern  Nigeria,  Sir  Frederick  Liigard, 
Ijefore  the  Hoyal  tie ograph leal  .Society,  and  by  Lidy  Lugard  before  tlie 
Royal  Colonial  Institute  and  the  Sooiety  of  Arts.  And  I  will  now  turn 
to  that  western  ]7ortion  of  Northern  Nigeria  in  which  I  have  serred  for 
nearly  eight  3"earfl,  and  especially  to  the  Fulani  emirates  of  Bida,  of 
whiiih  I  W1.8  Keaident  for  a  year,  and  of  Sokoto  and  Gando,  which  lie 
within  my  present  province. 

From  the  northern  boundary  of  British  territory,  at  about  the 
14th  parallel,  to  the  junction  of  the  Niger  and  Benne  just  sooth 
of  the  8th  parallel,  there  extends  a  laterite  plateau,  cut  in  two  at 
about  the  10th  jiarallol  by  the  granitii'  belt  in  which  lie  the  Niger 
rapide,  and  whioh  runs  east  through  the  Kontagora  and  Zaria  proviaoes. 
The  laterite  is  a  thin  layer  of  igneous  rock  containing  a  large  i^aantity 
of  iron ;  it  is  quite  flat,  in  places  covered  by  a  thin  layer  of  soil,  ^vhioh 
bears  scanty  grass  and  stunted  trees,  in  others  bare,  ringing  nnderfoot. 
disastrous  to  the  feet  of  unshod  ponies,  and  very  hot  and  unoomfortablo 
to  march  over.  This  ironstone  cap  overlies  various  soft  rocks,  oUj's, 
and  soft  Bandstones.  Through  it  the  Niger  and  its  affluents  have  cnt 
themselves  broad  flat  valleys,  on  either  side  of  which  rise  steep  soarpa, 
increasing  in  height  aUove  the  valley-level  from  100  feet  in  the  north 
to  some  ]0t>0  feet  in  the  south,  as  the  river  falls  towards  the  ooaat,  bot 
always  ending  in  the  hard  straight  edge  of  the  plateau  table.  The 
rivers  are  plentiful,  and  thus  the  plateau  is  cut  into  a  sQcoessiou  of 
table-topped  hills 
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The  hilltope,  owing  to  want  of  water,  are  seldom  lobabited,  and 
are  only  oultivat«d  where  pressure  of  popnlation  makes  the  valley  lands 
insufficient.  The  view  throngh  the  orobard-like  trees  is  limited  to 
some  50  yards,  and  in  the  wet  season,  when  tho  grass  grows  over  one's 
head,  to  little  more  than  one's  horse's  ears.  Grass !  A  most  misleading 
same  to  those  who  only  know  the  soft  turf  of  England.    There  it  means 


'  Ixure  blackened  earth  studded  with  driod-up  tuesocks  in  the  dry  aeaton, 
Uid  coarse,  overgrown  reeds  in  the  rains. 

The  valleys,  where  a  prolonged  state  of  war  has  not  depopulated  the 
country,  are  dotted  with  small  walled  towns  or  farm  hamlets.  Tho 
scrub  bush  is  cleared,  every  acre  is  cultivated,  and  the  farms  are  studded, 
except  close  to  the  larger  towns,  with  various  accacia  and  other  food- 
producing  trees.  The  sense  of  peaceful  prosperity  is  a  welcome  relief 
to  the  monotonous  emptiness  of  the  uninhabited  bush.     It  is  bard  to 
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depict  the  dreary  monotony  of  the  scecery  without  seemiB 

it  ont  utterly  unlovely,  which  it  is  not.     But  imagine  the 

logical  formation,  the  eame  ebape  of  hill,  the  same  kind   of  tree,  the 

■ame  type  of  town,  for  mile  after  wile.      What    would    England    be 

like  if  enoh  geological  sameness  existed  from  the  Isie  of  Wight  1o  Lbe 

Tweed? 

The  wo"d  "  river  "  again  conveys  an  inadequate  piotnre  of  the  water- 
wajB  of  Nigeria — broad  oipanses  of  dark  rushing  water  in  the  rains; 
blistering  sand>traoks,  soon  overgrown  with  dense  tropical  bramble,  in 
the  dry  season.  The  tearing  floods  are  Nature's  weapon  against  the 
luxuriance  of  the  vegetation.  Without  them  the  river-couraee  would 
become  oboked,  and  the  rivers  disappear  into  marshes,  Snuh  a  change 
has  boen  in  operation  in  the  Sokoto  river  for  some  years  past,  but  steps 
have  niiw  been  laken  to  restore  it  to  its  uormil  condition. 

Id  the  north  the  rivers  flow  through  flat,  niarsby  plains  ivhii 
before  the  grass  grows  too  high,  afford  pasture  to  the  vast  flocks  am 
herds  of  the  nomad  Fulani.  These  marshes  are  devoid  of  trees.  To  the 
south  the  rivers  flow  through  belts  of  dense  forest,  varying  in  width 
from  a  few  yards  to  half  a  mile.  In  these  belts,  with  their  fetid  pools 
and  impenetrable  undergrowth,  lurks  the  dea<lly  tsetse  fly,  barring  th« 
way  south  to  cattle  and  horses.  Hut,  oa  the  other  hand,  it  is  in  this 
jungle  that  are  found  the  valuable  forest  produote,  timber,  kola  trees,  and 
oil  palms. 

Along  the  marshy  plains  and  grassy  uplands  of  the  north  extend  the 
pastoral  Fulani,  scattered  through  the  territories  of  the  agricultural  and 
trade-loving  Hansa  peojilos,  nomads  wandering  through  the  lands  of 
town-dwellers.  Eii»ctly  a  century  ago  a  Fulani  Sheikh,  Othman  Uan 
Fodio,  a  mallam,  or  school  master,  who  had  been  tutor  to  Yunfa,  the  then 
King  of  Gobir,  forgot  his  position,  and  dared  to  dispute  the  orders  of  his 
old  pupil,  now  his  king,  and  brave  his  wrath.  Yunfa.  incensed,  ordered 
bis  death,  and  on  his  resisting,  ordered  the  slaughter  of  every  Fulani  in 
the  land.  The  natural  result  was  that  all  the  threatened  race  flooked  to 
Othman  for  their  own  salvation  ;  and  Yunfa,  coming  with  his  army  to 
oxooute  his  vengence,  met  a  compact  body  of  desperate  men,  and  was 
utterly  routed.  This  battle  of  Koto,  or  Bugga  Fakko,  fought  in 
1804,  a  few  miles  north  of  tiokoto,  started  the  Jihad,  which  ended 
in  placing  Fulani  rulers  over  most  of  the  Hausa  States  and  several 
others. 

In  its  beginnings  the  struggle  was  purely  racial,  the  attemptod  ox  ter- 
mination of  an  alien  race  by  the  inhabitants  of  the  land.  It  was  not  a 
sudden,  unprovoked  religious  war  for  the  forcible  conversion  of  the 
country.  Yunfa  himself  and  many  of  his  people  were  Mohammedaus ; 
but  apparently  the  bulk  of  the  Gobir  people  were  still  pagans,  whilst 
all  the  Fulanis  were  devout  Moslems.  Consequently,  the  victory  was 
attributed  to  the  help  of  God  and  the  power  of  the  faith  ;    ssd    tkl 
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Falani,  who  had  hitherto  spread  their  religion  by  peaoefnl  proeelytism, 
tnnied  the  raoial  struggle  into  a  Jihad,  or  religions  war.  This  at  onoe 
brought  to  their  eide  large  numbers  of  the  indigenous  peoples  who  had 
already  embraced  Islam,  and  thenceforward  the  struggle  became  a  civil 
war,  or  rather  a  rising  to  overturn  existing  authority. 

The  toallaiiiB,  the  preachers  and  school  masters,  who  had  been  the 
religions  leaders  of  the  converts  to  Islam,  now  naturally  took  the  leader- 
ship of  the  religious  revolts.  In  Eano  and  Nupe,  to  take  two  historical 
instances,  the  old  dynasties  were  thrown  down  by  their  own  subjects, 
and  the  Fulani  mallams,  as  religious  leaders,  were  carried  into  power 
on  the  crest  of  the  religious  wave.     Tliey  took  to  theiiiaelves  the  palaces 


and  titles  of  the  old  kings,  and  procured  a  saci'ed  banner  and  ofBciaJ 
recognition  from  Otbman,  or  hia  representative  at  Sokoto  or  Gando. 
Thus  it  was  that  the  new  states  oame  to  regard  one  or  other  of  these  two 
dynasties  as  their  religious  and  temporal  suzerain.  But,  with  the 
exception  of  the  leaders  who  wore  tbus  translated  to  power,  the  Fulani 
oonquest  made  tittle  change  in  the  Fulani  race  as  a  whole.  The  typical 
portion  of  it  atill  retains  its  nomad  pastoral  character. 

The  great  difference  existing  now  between  the  ruling  caste  and  the 
herdsmen  from  whom  that  caste  sprang  only  a  hundred  years  ago,  is 
most  remarkable.  The  herdsmen  are  peaceful  and  inoffensive;  they 
became  warriors  through  the  necessity  for  self-defence;  when  the  crisis 
passed  they  reverted  to  their  hereditary  occupation  ;  but  they  are  brave 
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in  the  extreme,  trusting  for  the  defence  gf  their  Ireasnred  herds,  tbgl 
one  posaeasion,  to  neither  horaea  nor  armour,  but  only  to  their  apearsftncl 
their  desperate  courage.  The  rnling  caste  pride  themaelvea  on  being 
warriors,  but  their  trust  is  in  their  horseF,  armour,  and  drums ;  they  take 
a  ver)'  wholesome  care  of  their  own  skins,  and  their  aggression,  nnlesa 
the;  are  lucky  enough  to  take  tbeir  enemy  by  surprise,  frequently  ends 
in  an  ignominious  retreat.  This  is  perhaps  natural  after  a  century  of 
degeneration  ;  hut  the  curious  point  is  thitt  this  was  their  characteristic 
in  the  time  of  '  'lapperton,  1826,  twenty-two  years  after  their  rise.  The 
herdsmen  have  retained  their  original  abstemiousness  and  their 
contempt  for  linery  and  comfort  of  any  kind.  They  are  luainly 
I  monogamous,  and  by  rigidly  abstaining  from  iuter-marriage  with  the 
I  Uaok  races  have  maintained  the  purity  of  their  type.  The  rnlerf, 
through  four  geuerations  of  polygamy  and  concubinage  with  every  kind 
of  tribe,  have  become  undistiDguishablc  from  the  negro — black,  burly, 
and  coarse- featured.*  They  have  almost  entirely  disoarded  their  own 
language,  which  is  looked  on  as  a  rather  shamefal  badge  of  connection 
with  the  despised  herdsman.  Love  of  luxury,  finery,  and  pomp  is  one  of 
their  chief  characteristics.  Sokoto  itself,  however,  is  au  exception  to 
this  last  statement;  there  luxury  is  considered  irreligious.  Tt&dition 
says  Ibat  of  old  every  Fulani,  both  boy  and  girl,  was  a  scholar.  Now, 
amongst  the  town -dwellers,  it  is  rare  to  find  an  educated  man  oatside 
the  professional  soribes  and  schoulmastors,  and  even  they  are  mostly 
Uaueas.  The  beys  play  truant  from  school,  and  the  parents  ftr«  too 
careless  to  use  compulsion. 

And  yet  in  force  of  character  the  ruling  Fulani  is  a  far  finer 
man  than  his  nomad  brother.  The  latter  has  an  uncivilized,  baoolio 
stupidity  ;  the  former  is  generally  a  straight  forward,  intelligent  gentle- 
man, pleasant  to  deal  with  and  work  with.  He  is  also  a  fine  ruler, 
stern,  but  just  and  patient.  Let  me  give  two  instances  of  the  last  two 
qualities. 

At  the  end  of  1902,  before  the  occupation  of  Eano,  a  native  agent  of 
the  British  Administration  was  buying  transport  animals  in  that  city. 
A  Eano  trader,  having  taken  his  money,  refused  to  hand  over  the 
purchases.  The  agent  took  the  case  to  the  native  courts,  and  though  the 
eroir  was  fortifying  his  town  and  openly  defying  the  Government,  and 
though  all  Kano  knew  the  complainant  to  be  the  white  man's  agent, 
yet  judgment  was  given  in  his  favour,  and,  what  is  more,  settlement 
enforced  by  the  city  authorities. 

In  the  middle  of  1902,  a  Kesident  had  a  most  difficult  mattor  to 
settle  between  an  emir  and  a  subordinate  chief.  The  latter,  a  man  oC 
a  lower  race,  behaved  at  the  interview  in  such  a  foolish,  unmannt-rly  way. 
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as  tu  render  &  aettlement  apparently  impoBaible,  The  Kesident  was  on 
the  point  of  throwing  up  the  matter  in  despair ;  but  the  emir,  begging 
him  to  have  patience,  gave  him  a  lesson  in  diplomacy,  and  after  a 
couple  of  hoars  of  most  patient  and  dignified  reasoning,  won  OTer  the 
reluctant  subordinate,  and  achieved  the  settlement  where  the  white  man 
had  failed. 

Of  oourae,  one  obvious  reauoa  for  this  development  of  character  and 
intellect  is  the  position,  duties,  and  reapoasibilities  of  rule.  But  I 
believe  that  admixture  with  the  more  sturdy  black  type,  the  agri- 
culturist, trader,  artisan,  and  townsman  in  general,  has  had  much  to 
do  with  the  evolution  of  the  simple  shepherd  into  the  courteous  man  of 
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down  very  quickly.  Katsena  endured  a  siege  like  that  of  Troy.  KeH 
after  a  few  years'  acceptance  of  Pulani  rule,  revolted,  and  has  maintained 
its  independence  ever  einoe.  And  Gobir,  against  which  t.b«  Jihad 
originated,  has  never  been  conquered  at  all.  The  existence  of  these  two 
foci  of  independence  has  undoubtedly  made  |for  peacefnl  settlemeot 
throughout  the  remainder  of  the  Sokoto  province;  for  ms  loon  tents, 
instead  of  continually  revolting  as  they  did  in  Nnpe,  simply  migrated 
into  the  independent  territories.  To  the  south,  where  there  was  no 
pre-existiug  Uohammedanism  to  pave  the  way  for  the  Jihad  and  asei&t 
it  by  civil  war,  the  result  of  the  Fulani  conquest  has  been  wholesale 
depoputatioD.  ItefuEal  either  to  accept  Islam,  or  to  submit  and  pay 
tribute,  postulates  war  to  folloirers  of  the  Koran.  So  whole  dietricts 
have  beeu  carried  into  slavery  or  driven  to  take  refuge  in  mountain 
faetnessea.  Unliappily  for  the  Fulani,  it  is  this  district,  thia  result  of 
their  rule,  that  has  oome  moat  prominently  to  English  notice,  being 
close  to  the  waterways  and  therefore  under  the  eyes  of  the  former 
British  administrators.  And  the  Fulani  has  thus  earned  a  name  for 
I  ruthless  oppression,  which  under  happier  circumstances  he  shown  to  be 
undeserved.  Where  prolonged  resistance  was  not  the  case,  the  FuUni 
conquest  of  Kausaland  seems  to  me  to  have  beeu  similar  to,  only  far  milder 
than,  the  Norman  conquest  of  England,  The  indigenous  populati* 
'  retained  their  lands  and  hereditary  oQices.  Only  the  dynasties  oh&n] 
-  And  apparently  the  new  rulers  accepted  and  carried  on  the  constiLutii 
they  found  in  the  various  states, 

llie  details  uF  the  state  systems  differ  considerably  in  the  differenfcj 
emirates;  but  underlying  them  all  is  the  very  deep-rooted  desire 
constitutional  government.  The  emiiB^are  elected  by  the  will  of  the 
people  as  voiced  by  the  Council  of  Elders,  and  this  council  mtut  be 
consulted  by  them  in  their  public  acta.  The  fact  that  a  district  chief 
does  not  command  the  loyalty  of  his  people  is  a  suthaient  reason  for  his 
removal  by  his  overlord.  On  a  new  chief  being  nominated,  he  is 
presented  to  the  headmen  of  his  district  or  town,  and  lliey  are  asked 
whether  he  is  the  man  they  desire  and  will  obey.  And  the  moat  serious 
charge  that  can  be  made  against  an  emir  is  that  he  rules  withont 
consulting  his  council.  Such  an  one  was  Abd  Errahman,  the  emir  of 
Sokoto,  who  died  in  the  autumn  of  VM.i'l.  He  was  a  veritable  tyrant, 
neglecting  the  udvice  of  his  oflioers,  guilty  of  most  arbitrary  and 
unconstitutional  acts,  choosing  his  suboidinale  chiefs  without  reference 
to  the  wishes  of  their  subjects,  thereby  causing  frequent  civil  wars,  and 
allowing  his  sons  to  annex,  misrule,  and  oppress  in  a  way  that  made 
both  his  name  and  theirs  to  stink  in  the  nostrils  of  his  people.  And  so 
he  won  his  nickname,  Dainyan  Kwosko,  "the  unbaked  potsheTd,"  the 
jar  that  cannot  be  trusted  to  carry  water,  the  untrustworthy  ;  and  by 
this  name  he  was  known  and  bated  throughout  the  length  and  breadth 
of  Haus aland.     But  as  Sarikin  Muslimin,  to  give  him  his  native  titles 
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£mir  Al  Uameniii,  Commaoder  of  the  Faithful,  he  wa«  both  endured 
and  obeyed  (with  one  notable  exception)  to  the  da;  of  his  death,  a  fact 
whioh  Bp«aks  well  for  the  law-abiding  instiucte  of  his  people. 


Bnt  let  me  desoribe  to  30U  what  I  regard  ae  the  ideal  Fulani 
oonatitation,  that  of  Bida.  In  the  first  place,  the  fundamentnl  prinoiple 
IB  the  intense  veneration  for  age  which  the  Fulani  and  Hausaa  poBaeas 
in  cximmon  with  the  Arabe  and  other  Semitic  races.  With  them  our 
admiration  for  tlie  energy  of  youth  has  no  place,  nor  can  they  appreciate 
ottr  frame  of  mind  that  despises  dolards  and  senile  folly.  Promotion 
through  the  various  ofliceu  of  state  up  to  the  highest  is  a  matter  of 
selection  based  mainly  on  seniority. 

The  state  at  Bida  is  composed  of  three  parts,  very  comparable  to  our 
three  eslates  of  the  realm.  At  ihe  head  there  is  the  emir,  or  king, 
with  whose  appointment  1  ehaU  deal  later.  Next  to  him  is  the  Council 
of  Princes,  correspocding  to  our  House  of  Lords,  not  hereditary  as  from 
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fftther  to  ioDi  but  only  ho  as  aonfiaed  to  members  of  the  ruJini; 
deecendtuits  of  the  fonnder  of  the  dynasty.    It  oooBiste  of  a  an- 
of  titlea  or  oflioes  in  a  carefully  ginduatod  order  of  preoedenoe. 
method  of  appointment  is  most  interesting.     The  emir  all 
about  that  he  thinks  of  making  a  certain  appointment  or  promoti 
If  the  individual  mentioned  desires  the  post,  he  goes  an<l  asks  the  ei 
to  give  it  him.     If  he  doe§  not  do  so,  it  is  a  sign  that  be  does  not  wi 
the  rank,  and  another  ii»me  is  suggested.     If  the   emir   reoeivea 
request,  he  promises  it  his  favourable  consideration,  allows  this  fact 
be  published,  and  then   waits  for  a  month  or  so  to  see  whether 
proposal  is  acceptable  to  the    people.     If  no  notice  is   taken 
suggested   promotion,    the    matter   is    dropped   as   unpopular, 
congratulations  ponr  in,  and  the  oRicer  elect  begins  to  l>e  nni 
addressed  by  the  new  rack  which  is  promised  him,  it  is  a  certain 
that  the  appointment  meets  with  approval,  and  it  is  then  oarried  into 
effect.     Is  not  this  a  very  sinking  form  of  the  idea  of  representati 
government?    When  the  day  domes  when  we  may  take  the  native  into.. 
a  still  closer  association  with  ourselves  in  the  admioistratioii  of 
country,  here  is  the  nuoleus  of  representation  and  self-government 
to  build  on. 

Through  these  Council  of  Princes  the  future  emir  enlera  the  servit 
of  the  stale,  climbing  the  ladder  of  promotion  by  force  of  cbaractefJ 
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wealth,  and  public  service  till  he  reaches  at  a  ripe  age  the  position  of 
heir-apparent,  from  which  he  euaoeeds  by  right  to  the  emirale.  His 
first  act  then  is  to  appoint  his  heir,  his  selection  being  limited  to  those 
members  of  the  council  whose  fathers  have  held  the  emirate,  and  wbu 
are  themselvee  generally  fitted,  especially  by  seniority,  for  the  j-aut. 
There  can  be  no  chance  of  an  emir'e  son  anooeediug  direct  to  his  father. 
He  is  a  mere  nobody  until  he  has  climbed  the  ladder  of  promotion  along 
with  his  cousins  and  other  distant  memberu  of  his  family.  Of  course 
Bnch  a  system  gives  riee  to  much  favonritism  and  bitter  quarrels;  but, 
on  the  other  hand,  it  is  a  safeguard  against  incompetence  and  rank 
nn  fitness. 

And  third  comes  the  Council  of  Commoners,  our  House  of  Commons. 
This  is  composed  of  all  men  not  of  royal  blood  holding  important  state 
olfioee,  the  waziri,  vizier  or  prime  minister,  the  commander-in-chief 
chief  justice,  chief  linian  or  preacher,  and  tlie  principal  officers  of  the 
emir's  houeehold,  these  latter  being  mostly  slaves.  The  method  of 
appointment  to  this  branch  is  very  much  as  for  the  other.  The  two 
branches  do  not  deliberate  separately  or  apart  from  the  emir,  and  only 
when  called  on  by  him.  The  whole  council  must  be  summoned  for  the 
oonsideration  oF  all  important  matters ;  but  the  ordinary  routine  of  state 
is  carried  on  by  a  privy  council  composed  of  the  two  principal  ofScers 
of  each  branch,  who  .iie  in  constant  consultation  with  the  emir.  But 
it  is  important  to  note  that  the  head  of  the   council    in  the  waziri 
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ihe  leading  oommoner;  it  is  be  wfau  is  second  inaii  in  the  state,  not  t 
heir-apparent. 

It  appears  to  me  an  exlraorilinary  thing  that  a  raoe  of  : 
shepherds,  whose  o"^n  eysteiu  wag  probably  purely  patriarchal,  shoal 
have  been  able  to  build  up  suoh  a  cons  tit  alio  u,  I  cannot  help  thirtking* 
tbat  the  Fulani  conquerors  must  have  found  it  in  existence  with  the 
Nupe  dynasty  tbey  deposed.  Two  faola  aeem  to  point  this  w»y. 
First,  the  names  of  the  titles  and  offices  are  mainly  Ntipe,  and  not  HauKa 
or  Fulani.  And  seoond,  no  sach  elaborate  constitution  exists  in  Sokoto 
or  Gando,  which  are  not  old  indigenous  states,  but  were  oarred  out  by 
the  conquerors  from  the  ontekirta  of  states  which  continued  to  exist, 
Gobir  and  Kebbi. 

I  may  perhaps  have  given  you  too  rose-coloured  a  pictore  of  the 
Fulani.  lie  has,  as  I  have  hinted,  his  dark  side  of  oppression  of 
subordinate  races,  enalaTemeut  of  those  who  resist  him.  But  I  hold 
tbat  to  get  the  best  out  oT  a  man  one  mast  find  out  the  best  that  is  in 
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him.    It  a  that  best  that  I  consider,  and  which  I  have  tried  to  piotnia 
to  yon. 

If  I  have  succeeded  in  infecting  you  with  any  of  the  admiration  I 
feel  for  these  eyBtema  and  their  rtilera,  your  natural  question  will  be, 
"  What  is  the  attitude  of  (ho  British  Administration  towards  these 
etatea?"  Briefly,  it  is  conatinction,  not  destruction.  Oar  aim  is  to 
rule  throngh  the  existing  ohiefx,  to  raise  them  in  the  administrative 
scale,  to  enlist  them  on  our  side  in  the  work  of  progress  and  good 
government.  We  cannot  do  without  them.  To  rule  direotly  would 
require  an  army  of  British  magistrates,  which  both  the  general  un- 
healthiness  of  the  country  and  its  present  poverty  forbid.     My  hope  is 


that  we  may  make  of  these  bom  rulerd  a  high  type  of  British  oftioial, 
working  for  the  good  of  their  subjects  in  accordance  with  the  ideals  of 
British  Empire,  but  carrying  on  all  that  is  best  in  the  constitution  they 
have  evolved  for  themselves,  the  one  best  underslood  by,  and  therefore 
best  suited  to,  the  people.  Our  present  task  is  to  gain  their  confidence. 
Without  this  there  can  be  no  real  progress.  The  first  step  is  to  uphold 
and  strengthen  their  authority  over  their  subjects.  This  has  necessarily 
been  greatly  weakened  by  their  defeats  at  our  hands.  Its  rehabilitation 
is  slowly  progressing,  and  is  gradually  inducing  a  sense  of  gratitude  and 
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Sinoe  the  fall  of  Sokoto  and  Eano  the  papers  have  freqaently  spoken 
of  "the  downfall  of  Fulani  title."  Inasmuch  as  the  Fulani  wu 
preTiouBly  supreme,  and  has  now  had  to  acknowledge  a  enperior.  On 
expressioti  is  accurate.  But  from  the  point  of  view  of  the  etibject 
population  it  is  not  true.  The  Fulani  still  rules,  oolleots  taxes,  vni 
administers  jastice.  It  is  their  old  dyoaety  that  th«  people  have  to 
obey,  and  therefore  it  cannot  be  said  that  the  Folani  empire  b&s  fallen. 
Suoh  a  etatement  pictures  the  wiping  out  of  an  existing  dynasty,  the 
nsurpation  of  kingship  by  a  oonquering  race,  and  it  is  therefor^ 
misleading  to  the  British  public.  There  is,  of  course,  a  suzerain  power 
which  guides  the  ruler,  a  supreme  conrt  of  appeal  beyond  him.  But 
what  has  happened  is  that  the  Fulani  States  have  become  self- governed 
portions  of  a  world-wide  empire,  not  that  as  states  they  have  oea«ed  to 
exist. 

And  what  is  the  attitude  of  our  now  fellow-enbjects  towards  us? 
Our  occupation  is  too  recent  to  allow  of  a  definite  answer.  Farmers 
whom  the  Pax  Britannica  has  allowed  to  iiook  hack  to  their  long- 
desolate  homes  and  lands;  traders  who  are  safe  from  pillage  and 
extortion  ;  war-swept  towns  which  can  now  sleep  in  peace  ;  individuals 
and  individual  communities  are  grateful  for  the  benetits  we  have 
conferred.  And  this  gratitude  I  believe  will  increase  till  it  permeates 
public  opinion.  But  there  cannot  but  he  an  underlying  feeling  of 
resentment  for  some  time  to  come.  Itulers  who  have  been  deprived  of 
their  absolute  power  cannot  bo  grateful,  even  though  they  are  now 
bound  to  us  by  ties  of  self-interest.  At  present  they  are  only  grateful 
in  a  negative  way,  intensely  relieved  to  find  that  the  cDnquest  they 
BO  dreaded  interferes  with  them  so  little,  and  with  their  religion  not 
at  all. 

A  most  important  factor  for  the  future  is  the  intensity  or  otherwise 
of  Mobammedaa  fanaticism.  In  this  respect  we  have  cause  for  thank- 
fulness. The  sect  to  which  the  Emir  of  Sokoto  and  the  vast  hulk  of 
his  religious  adbereute  belong  is  that  of  the  Kadiriyah,  the  most 
tolerant  sect  known  to  Islam.  And  the  Sesussiyah,  the  thunderclond 
of  North  Africa,  have  obtained  no  footing  in  the  states  that  acknow- 
ledge the  representative  of  Othman  Dan  Fodio  as  Commander  of  the 
Faithful,  and  are  not  likely  to  do  so  as  long  as  his  religious  influence 
remains. 

I  personally  am  sanguine  enough  to  hope  that  the  present  negative 
feeling  may  be  fostered  into  active  loyalty.  A  little  while  ago,  in 
a  town  where  less  than  a  year  before  men  had  died  happy  cursing 
us  us  infidels,  the  Resident  lay  dangerously  ill.  He  was  publicly 
]jrayed  for  throughout  the  mostjues.  The  fact  came  to  hia  knowledge 
accidentally  after  his  recovery,  It  is  easy  to  lay  undue  stress  on 
this  incident.  But  remember  what  Mohammedanism  means,  and  I 
think  jou  will    agree  with  me    that  the    possibility  of  such  an    act 
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gives  the  most  hopeful  angnry  for  the  future' of  British  administration 
amongst  these  li^iest  recruits  to  our  Mohammedan  fellow-subjeots  of 
the  King. 


CAPTAIN  J.  LIDDELL'S  JOURNEYS  IN  THE 
WHITE  NILE  REGION.* 

We  have  received  from  Captain  J.  Liddell,  Director  of  Posts  and 
Telegraphs  in  the  Anglo-Egyptian  Sudan,  an  account  of  some  journeys 
made  by  him  early  in  1904,  in  the  country  bordering  the  White  Nile 
on  the  east,  between  6^  and  lO''  N.  Coming  from  Meshra-er-Bek  in 
the  Bahr-el-Ghazal  province.  Captain  Liddell  struck  the  Nile  at  Shambe, 
and  ascended  by  steamer  to  Abu  Kuka  (a  little  village  south  of  7^ 
N.),  his  object  being  to  try  to  push  east  of  the  Bahr-el-Jebel  to  the 
Twi  district,  while  it  seemed  possible  that  the  country  in  this  direction 
might  here  be  less  swampy  than  elsewhere.  On  making  the  attempt, 
however,  the  swamps  proved  impassable  on  foot,  though  information 
was  obtained  which  showed  that  water-communication  exists  between 
Abu  Kuka  and  Twi.  On  endeavouring  to  trace  this  waterway  in  dug-out 
canoes.  Captain  Liddell  passed  by  a  *'  spill "  from  the  Bahr-el-Jebel  into 
a  swift-flowing  river,  called  by  the  Dinka?  Abogwi,  which,  so  far  as 
seen,  would  be  easily  navigable  for  a  steamer ;  time,  however,  did  not 
admit  of  his  reaching  Twi,  it  being  necessary  to  catch  the  steamer  going 
north,  and  further  exploration  here  was  postponed  for  the  time  being. 

Proceeding  down  the  Nile  to  Tauflkia,  near  the  Sobat  mouth. 
Captain  Liddell  started  for  Twi  on  February  25,  with  camels  and  an 
escort  of  twenty  gehadia,  by  an  overland  route  to  the  east  of  the 
Bahr-el-Zeraf.  Daring  the  first  few  days  several  khors  were  crossed, 
the  two  first  having  Shilluk  villages  on  their  banks ;  they  were  from 
200  to  300  yards  in  width,  and,  though  nearly  dry  at  the  time,  would 
be  beyond  a  man's  depth  in  the  rains.  Ehor  Diar  is  said  to  come  from  a 
largo  "  birka  "  at  Duk  (this  being  fed  by  a  khor  which  comes  from  the 
Bahr-el-Jebel  at  Bor),  and  to  join  the  Bahr-el-Zoraf  just  south  of  the 
Jebel  zeraf  visible  hereabouts  across  the  plain.  When  there  is  a  high 
Nile,  it  is  said  to  flood  a  large  area.  The  country  is  an  open  plain,  with 
"  heglik  "  trees  and  small  talha  scrub  in  places.  For  a  few  miles  north 
of  the  Dinka  village  of  Fulfam,  the  preceding  high  Nile  had  flooded  the 
country — an  exceptional  oocurreace — and  ruined  the  crops.  The  home- 
steads,  both  at  Fulfam  and  in  all  the  villages  as  far  as  Twi,  are  very 
much  scattered.  As  the  water  in  the  "fulas"  (tanks)  becomes  low, 
the  natives  dig  a  series  of  oircalar  holes  round  their  circumference  and 
of  a  greater  depth,  draining  the  water  into  them  in  order  to  economize 
it  as  much  as  possible.     Beyond  Fulfam  the  country  had  again  been 
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»<ftK)dod  b;  the  cxoeptioDally  high  Nile,  the  water  oomiiig  from  two 
'  Uiors  which  lie  further  east,  and  are  said  to  leave  the  Nile  at  Bot. 
Jiial  IB  a  village  of  consideraLIe  extent,  c^ataioiiig  a  mixed  popnlatiaa 
of  Dinkas  and  Nners— the  former  apparently  predominating.  The 
people  own  consiiloralile  number§  of  cattle,  some  of  which  they  graxa 
Lr  the  Bahr-el-Zeraf,  and  eonie  inland  1o  the  east.  Both  this  tUIoj  ~ 
[  ud  another  named  Lnal  are  under  a  female  aheikh,  chosen  as  b 
to  her  father,  who  had  built  a  big  "  kenisa,''  or  church,  and  had  e 
Bons.  The  eheikh  of  Khandak,  Faragalla  by  name,  waa  a  Dinka  wb| 
ba*}  been  in  the  old  army  at  the  fall  of  Khartum,  and  can  read  i 


write.  He  waa  most  friendly,  and  seemed  to  stand  in  some  awe  of  his 
Nuer  neighbour  iJin,  who  is  said  to  have  joined  Deugknr.  a  chief 
against  whom  a.  OoYcrnmont  expedition  was  lately  sent.  The  Noets 
about  here  seem  to  raid  the  Dinkas  a  good  deal,  thoagh  some  of  the 
former  on  the  Zeraf  were  eaid  to  wish  to  have  l''aragalla  as  their  chief, 
probably  to  escape  any  possible  reprisals  that  may  be  mode  against 
Uiu. 

Beyond  Khandak  the  'route  still  led  across  a  flat  plain,  liable  to  be 
flooded  when  there  is  a  high  Nile.  Between  this  and  the  Zeraf  the 
khors  and  swamps  make  the  coantry  impracticable,  and  Captaiii 
Liddell  was  forced  to  give  up  the  idea  of  striking  for  the  river  on 
the  return  journey  to  meet  a  launch  which  he  had  arranged  shonld 
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be  ready  for  him.  At  Jjuaug  Deng  tliere  was  formerly  a  noted  "  Kenisa," 
the  Kheikh  having  a  great  reputation  ae  a  holy  man  ;  but  there  are  now 
oDiy  a  couple  of'tukls,"  ia  one  of  which  nre  kept  a  number  of  old 
guns  taken  by  Diu  from  the  llervisheit  sent  against  him  from  Bur  under 
Emir  Elias. 

The  Diukas  of  the  districts  nnw  reached  proved  to  be  much  more 
powerful  than  those  further  north,  and  consequently  less  afraid  of  the 
Nuers.  As  far  as  Fataltun,  the  road  traversed  an  almost  conlinnoUB 
series  of  villages,  but  beyond  this  the  country  was  nninhabiteJ,  except 
for  a  few  wandering  Ilinkaa,  who  were  oat  collecting  "  alob  "  (heglik 
berrieB).  About  here  the  transport  animals  were  much  worried,  first  by 
a  small  fly  called  "  rung,"  afterwards  by  "  serut "  flies.  Near  Pal)ok 
there  were  indioations  that  the  inundation  had  been  about  18  inches 
deep.  The  place  lies  on  the  edge  of  a  swamp  which  separates  it  from 
its  "meahra"  (landing-place)  on  the  Mading  river,  which  Captain 
Liddell  was  anxious  to  visit,  but  found  it  impossible  to  do  t;o  without 
canoes.  He  learnt  from  the  chief  Gurung  that  it  was  here  that  Ur. 
Orogan's  party  was  attacked  during  his  journey  north  through  this 
dietriot,  and  the  people  held  aloof  from  fear  of  reprisals.  Enough  had, 
however,  been  seen  of  the  country  to  show  that  it  would  be  unsuitable, 
owing  to  its  liability  to  be  flooded,  for  the  route  of  a  telegraph  line, 
and  Captain  Liddell  therefore  decided  to  turn  back.  He  found  the 
oonntry  drier  than  on  the  outward  journey,  and  the  route  is  said  to  be, 
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u  A  rule,  ased  only  in  the  wet  itoaaon,  one  near    the  Zeraf  being  I 

in  the  "  self,"  or  hot  weather.     The  latter  was,  however,  : 

the  time,  owing  to  the  escepUonally  high   flood.     From   I^tiang  Deng 

there  was  formerly  a  track  to  the  Ehor  Filns  (Sobat  sjetetu),  and  the 

natives  talk  nf  re-oponing  it.      All  along  the  road   numbers  of  ginfi 

were  seen,  and  at  Gome  stasona  elephants  must  ^•a  numerona. 

ri>an  antelope,  "  tiang."  etc.,  were  also  seen,  and  in  several  places  tl 

were  hippo]H>tamiia  tracks.  

\  few  weeks  later  Captain  Liddell  was  back  at  fjbambe,  and  made 
another  attempt,  in  company  with  .Sir  W.  IrarstiD,  to  explore  tb<; 
waterways  leading  from  the  Nile  to  the  Twi  di!>trict — this  time  dy 
"spills"  which  had  l^<een  found  to  run  into  the  Jebel  near  ribariib«, 
from  the  Awai  river.  On  May  8  these  were  entered  by  a  steamer  taw- 
ing a  barge  and  telegraph  laancb,  and  the  Awu^i  was  ascended  to  tbs 
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brushing  througli  the  grass.  On  the  following  day  the  steamer  stuck 
near  the  junction  of  the  Atem  and  Hading  with  the  Awai,  but,  proceed- 
ing in  the  launch,  the  party  went  down  the  Mading  as  far  as  Gurang's 
**Me6hra."  All  three  rivers  swarm  with  hippopotamus.  Afterwards 
the  Awai  was  explored  below  the  spill  into  the  main  river,  and  was 
found  to  lead  to  a  series  of  lakes  reached  by  Colonel  Peake  from 
Shambe  during  the  sudd-cutting  operations,  the  steamer  then  turning 
back.  Subsequently  inquiries  were  made  at  Bor  as  to  the  channel 
by  which  the  Dervishers  had  made  their  way  to  Twi,  but  no  such 
channel  could  be  found.  Returning,  therefore,  to  the  point  of  junction 
of  the  Awai,  Atem,  and  Mading,  the  last-named  was  traced  till  it  became 
very  small,  a  mile  before  its  final  disappearance.  Up-stream,  on  the 
Atem,  firm  ground  with  forest  containing  fine  trees  approached  close  to 
the  east  bank,  which  remains  good  as  far  as  Tu,  the  southernmost 
village  of  Fakeir,  itself  the  southern  district  of  Twi.  The  river  was 
said  to  be  blocked  by  sudd  some  10  miles  further  on.  It  varies 
considerably  in  width  and  depth,  but  the  least  depth  found,  in  the  best 
channel,  was  4  feet.  The  Mading  is  at  first  a  fine  river  80  yards  wide, 
but  most  of  the  water  soon  spills  away  into  the  marsh.  The  Awai  is,  as 
a  rule,  a  deep  river  (9  to  12  feet),  but  there  are  shallower  parts,  and  its 
width  varies  very  much.  All  along  the  Awai  and  Atem  there  are 
innumerable  '*  mayas  "  and  spills  in  and  out  of  the  rivers. 

The  accompanying  map  is  a  reduction  of  Captain  Liddell's  sketch, 
which  was  based  on — 

(1)  A  compass  sketch  from  Taufikia  to  Twi,  with  halting-places 
fixed  astronomically. 

(2)  Captain  Lyons'  survey  of  the  Bahr-el-Jebel. 

(3)  A  compass  sketch  of   the  channels  between  Twi  and  SLambe 
adjusted  to  Captain  Lyons'  survey. 


ON  THE   ZONAL  DISTRIBUTION    OF  SOUTH  ATLANTIC  AND 

ANTARCTIC  VEGETATION.* 

Pbeliminary  Report. 

By  0.  SK0TT8BEBO,  Botanist  of  the  Swedish  Antarctic  Expedition, 

1901—1903. 

Ohs  of  the  most  important  objects  for  the  Swedish  Aatarctic  Expedition  was  to 
investigate  all  biological,  and  especially  zoo-  and  phy to-geographical,  conditions  in 
the  southern  lands  and  around  their  coasts.  Fortunately,  I  had  good  opportunities 
of  studying  the  nature  of  dififereDt  countries ;  those  in  which  I  have  been  able  to  make 
botanical  observations  are  the  Falkland  islands,  South  Georgia,  Tierra  del  Fuego, 
the  Isia  de  los  Estados,  the  South  Shetland  islands,  and  Graham  Land,  with  a 
number  of  islets  near  its  coasts. 

Here  I  can  only  make  a  preliminary  communication  as  to  the  phy  togeograi)hical 
results  obtained,  leaving  all  details  for  another  paper. 

*  Map,  p.  657. 
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I.  The  Lakd  Vegetatiok. 

AVhicb  TGgetatioD  has  the  right  to  be  regarded  as  Antarctic  ? 

Before  we  had  any  knowledge  that  a  real  vegetable  life  exists  io  Antarctic  laiidi» 
one  used  to  comprehend  the  floras  of  the  Tierra  del  Fuego,  South  Geotgiaythc 
Falkland  islands,  Kerguelen  Land,  the  Auckland  group,  etc.,  together  with  the 
faint  traces  of  a  plant  life  found  in  the  neighbourhood  of  Qrmham  Land,  under 
the  name  of  Flora  antarctiea.*  But  if  we  have  regard  to  the  present  geographical 
definition  of  the  Antarctic  zone,  we  find  at  once  that  a  great  section  of  the  above- 
mentioned  florM  cannot  with  any  right  claim  to  be  desigoated  Antarctic.  The 
geographical  principle,  which  takes  the  normal  northern  extension  of  drift  sea-ice  (not 
icebergs)  as  the  northern  limit  of  the  Antarctic  region,  seems  to  me  rather  natural; 
and  Graham  Land,  with  its  islands,  the  South  Shetlands,  the  South  Orkneys,  and 
South  Georgia,  with  the  South  Sandwich  islands,  though  within  the  Atlantic,  ha?e 
thus  to  be  considered  as  Antarctic.  From  my  study  of  the  Tegetation  in  some  of 
these  regions,  I  am  of  opinion  that  it  is  not  in  all  cases  truly  Antarctic,  still  les 
so  in  the  case  of  the  Falkland  islands  or  Tierra  del  Fuego. 

It  seems  to  me  appropriate,  for  the  lands  south  of  40-50^  S,  to  propose  the 
following  phy togeographical  sones :  the  ^uf^roZ  zone,  including  Tierra  del  Faego» 
with  the  Isla  de  los  Estados,  the  Falkland  islands,  South  Georgia,  and  no  doubt  also 
the  South  Sandwich  islands;  and  the  Aniarctie  zone,  including  South  Orkney  and 
South  Shetland  islands,  and  Graham  Land,  with  its  surrounding  groups  of  islands. 
The  Austral  zone  is  characterized  by  a  climate  which  permits  the  existence  of 
forests  or  grassland  ;  the  Antarctic  climate  giving  origin  to  a  cold  desertf 

If  we  survey  the  vegetation  of  the  Austral  regions,  we  shall  find,  going  from  the 
west  to  the  east,  the  luxuriant  forests  of  West  Fuegia  gradually  change  into  the 
South  Georgian  grassland,  which  exists  under  very  hard  conditions,  aiid  thei^foie 
is  very  poor. 

Tierra  del  Fuego,— Brought  by  the  predominating  westerly  and  south-westerly 
windrt,  a  very  great  quantity  of  rain  and  snow  drenches  the  south  and  west  Fuegisn 
islands.    The  following  table  t  speaks  in  the  main  for  itself.    As  to  the  great  mass  of 
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Month. 


Mean 
tempera- 
tare. 
Fabr. 


Meana  of 
max.  tem- 
perature. 
Kahr. 


Means  of 

min.  tem- 

peratar«. 

Fahr. 


Mean 
humidity 

of  air. 
Per  cent. 


October 

42-40 

1         o 
51-42 

1           o 

i     34-66 

'     833 

1     180 

.       26 

Novomber  ... 

44-29 

53-20 

36-59 

'     82-4 

:     24-5 

28 

December    ... 

4622 

,     5545 

38-32 

,     830 

:     24-7 

1       29 

January 

46-00 

!     51-35 

38-82 

!     83-1 

80-1 

'       28 

February     . . . 

48  05 

60-33 

39-79 

80-6 

25-5 

27 

March 

42-62 

51-26 

36-91 

79-5 

21-6 

26 

April    

40-89 

46-87 

3517 

83-9 

193 

26 

May     

39-91 

44-98 

34-88 

83-2 

19-5 

25 

June    

36-19 

40-30 

3137 

881 

18-2 

23 

July     

3776 

42-78 

35-54 

82-0 

198 

21 

August 

37-45 

43-70 

32-09 

76-1 

193 

25 

Year    (eleven  1 
months)      / 

41-98 

1 

49  24 

35-83 

82-3 

21-9 

1 

284 

'     Mean     '     ^k 

atrength   \.,i?*3r«  Days 

of  wind.    ^*tl»r»ln  with 

iFt.perBec  ®"^'^'  •now. 


G 
8 
2 

7 
2 
4 
4 
9 
9 
11 
13 


RAin  and 

8S0V. 

l]K*hc». 


3"J 

5  0 

5-9 

64 

34 

6(» 

7-0 

45 

4-8 

1-5 

54 


L.. 


70 


531 


♦  For  instance,  Drudc,  *  Atlas  der  Pflazonverbeitang.'    Gotha ;  1887. 
t  Schimper,  *  Pflansengeograpbie/  p.  177.    Jena :  1898. 

X  My  information  on  the  Faegiaa  olimate  ia  from  *  Mifsion  Soientlfique  da  Otp 
Horn,  1832-83/  t  li.    Paris:  1885. 
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rain  aod  snow,  I  find  it  rather  remarkable  that  the  number  of  snowy  days  is  so  great. 
But  a  glance  at  the  more  detailed  table  shows  that  the  snow  very  often  appears 
mixed  with  rain  ;  and  that  falls  of  pure  snow  even  at  a  lower  temperature  are  rare. 
Thus,  it  is  easy  to  understand  that  the  snow  never  lies  many  hours  in  the  forest, 
being  half  melted  when  falling.  The  direction  of  the  wind  is  mostly^west-south- 
west,  and  the  strength  very  great.  The  sky  is  very  cloudy,  and  the  humidity  of 
the  air  great. 

These  climatological  conditions  have  nourished  a  typical  rain-forest.  It  consists 
mainly  of  a  kind  of  beech,  the  Notho/agus  hetidoidea  (Mirb.),  Blume,  a  low  tree  with 
small  leathery  leaves.  This,  as  well  as  two  other  trees  rather  common  amongst  the 
beech,  Drimys  Winteri  (Forst.)  and  Maytenua  mageHanica  (Lam.),  Hook,  fil., 
is  evergreen.  The  Notho/agus  antarctica  (Forst.),  Blume,  which  is  deciduous,  plays 
a  part  only  above  the  limits  of  the  evergreens,  the  climatological  factors  allowing  it 
to  climb  the  mountains  much  higher  up  than  this.  The  ground  vegetation  in  the 
forests  is  very  remarkable.  It  consists  of  carpets  of  exceedingly  luxuriant  h^atica, 
of  many  types  and  species,  while  the  phanerogamic  are  rather  sparely  represented. 
As  a  characteristic  species,  climbing  the  trunks  of  the  trees,  I  only  mention  the 
Lebetanthus  myrsinites  (Lam.),  Endl. 

As  the  map  shows,  the  rainy  region  makes  a  curve  towards  the  north-east, 
including  the  Isla  de  los  Estados.  Here  we  find  the  largest  quantity  of  annual 
rain  observed  in  the  regions  treated  in  this  paper — ^not  less  than  1500  mm.*  The 
main  character  of  the  forest  is  quite  the  same  as  in  other  parts  of  the  rainy  zone. 
Towards  the  north  and  east  this  zone  presently  passes  into  a  region  with  much 
less  rain ;  here  Ushuaia,  the  Fuegian  capital,  is  a  station  for  meteorological  observa- 
tions. I  refer  to  the  publications  by  the '  Mission  scientifique  du  Cap  Horn,'  and 
the  paper  by  Dr.  Ghavanne.  Unfortunately,  this  paper  only  shows  the  average  tem- 
perature and  rainfall  for  the  four  seasons,  and  not  for  the  months,  nor  the  specially 
important  averages  of  the  extreme  temperatures  f ;  as  to  the  quantity  of  snow 
there  is  no  information. 
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Months.         ^ 

Mean 

tempera-  \ 
ture.     ' 
Fahr. 

o 
49-57 

Means  of 
max.  tem- 
perature. 
Fahr. 

59-67 

Means  of 
min.  tem- 
perature. 
Fahr. 

1 

Mean     ' 
humidity , 

of  air. 
Per  cent. 

73-4 

Mean 

strength 

of  wind. 

Ft.  per  sec. 

7-5 

Days 
with  rain  i 
or  snow. 

1    ....    ._ 
14 

Days  ; 
with 
snow.  1 

Bain  and 

snow. 

Inches. 

* 

• 

December   ... 

38-91 

0    ' 

2-5 

January 

4955 

68-87 

39-72 

75-8 

7-5 

19 

1 

2-3 

February     ... 

5202 

64  54 

38-57 

75-4 

8*8 

12 

1 

1-8 

March 

45-80 

58  33 

.   36-55 

798 

6-9 

18 

0 

2i 

April    

4246 

50-45 

3310 

751 

6-9 

15 

5 

2-0 

May     

3961 

48-36 

32-57 

75-2 

7-2 

!      19 

3 

1-9 

June    

35-11 

4107 

28-60 

78-9 

4-9 

13 

5 

2-2 

July     

37-24 

4503 

80-13 

724 

6-5 

8 

5 

1-3 

August 

4001 

48-81 

31-60 

72-0 

6-2 

9 

3 

1-4 

September  ... 

39-40 

48-95 

31-42 

75-1 

4-9 

14 

6 

2-9 

October 

46-49 

54-80 

35-74 

67-8 

6-2 

14 

0 

1-8 

November  ... 

46-18 

53-87 

37  02 
34-50 

64-5 
73-8 

6-9 
6-7 

.       15 

1 

170 

1 

2 
31 

3-1 

xear    ...    ... 

43-63 

52-73 

26-3 

*  Ghavanne,  *Die  Temperatur  und  Regenverbaltnisse  Argentiniens.  Yeroff.  der 
Deutschen  Akademischen  Yereinigung.'    Buenos  Aires  :  1903. 
t  Sohimper,  Le.^  p.  191. 
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The  tables  show  distinctly  the  differeooe  between  this  climate  and  that  referred 
to  aboTc.  But  they  do  not  give  an  exact  idea  of  the  snow  conditioiui  in  this  part : 
one  would  think  that,  in  the  rainy  region,  we  should  also  get  more  snow.  It 
would  have  been  a  great  advantage  to  have  had  exact  figures  of  the  quantity  of 
snow  falling,  not  only  the  days  with  snow.  Very  likely  the  quaotity  is  greater  in 
Ushuaia  than  in  Orange  bay. 

And  there  is  an  important  difference  bearing  on  the  constitution  of  forests: 
according  to  our  experience  of  the  winter  round  Ushuaia  (September  16  to  Korember 
5, 1902),  big  masses  of  snow  lie  in  the  forests  for  weeks.  The  direction  of  wind  is 
about  the  same,  but  there  is  a  great  difference  as  to  strength.  The  nebulosity  and 
relative  humidity  of  air  are  less  too. 

The  vegetation  completely  corresponds  to  the  climate.  Here  we  meet  with 
summer-green  forests,  in  the  winter  presenting  about  the  same  aspect  as  those  in 
Scandinavia.  Notho/agua  aniarclioa  (Forst),  Blume,  prevails,  mixed  with  rare  and 
tiny  specimens  of  N,  betuloidea  (Mirb.),  Blume,  Maytenus  ma^laniea  (Lam.),  Hook. 
fil.,  and  Drimys  Winteri  (Forst).  Also  here  N,  betuUndes  does  not  go  so  high  above 
the  sca-Ievel  as  N.  antarctica  (Forst.),  Blume.  The  bushes  in  the  wood  are  here, 
as  well  as  further  south,  evergreen.  The  ground  in  the  summer-green  forest  is 
destitute  of  a  coherent  moss  carpet ;  the  open  spaces  are  occupied  by  meadows ; 
the  hepaticm  are  few  in  number  in  comparison  with  the  musci. 

After  passing  the  ridge  of  the  Cordillera,  the  wind  has  parted  with  most  of  its 
humidity,  and  the  climate  of  eastern  Fuegia  and  Patagonia  gets  more  and  more 
dry.  The  vegetation  gradually  becomes  rather  poor  and  sterile,  only  the  rivers 
being  surrounded  by  woods.  As  an  example,  I  may  mention  Puerto  Gallegos  in 
51°  39'  S.,  69°  13'  W.,  where  meteorological  observations  have  been  made  during 
two  years. 

Patagonia,  Puerto  Gallegos.    Lat.  51°  3^  S.,  Long.  69°  13'  W.    Aftkb  CnAVAnre. 


Mean  tempera-  , 

Rain  And 

SsMBon. 

tore  of  air. 

snow. 

... 

... 

F«hr. 

Inches. 

Spring 

46-22 

110 

Summer 

*  •  • 

•  ■  • 

54-68 

1-41 

Autumn 

•  .• 

... 

45-32 

342 

Winter 

... 

•  ■  ■ 

3524 

2*28 

Year 45  36  8*21 


T?ie  Falklatul  Islands, — The  south-west  winds  have  to  pass  a  broad  space  of 
water  on  their  way  to  the  Falkland  islands ;  and,  though  we  cannot  expect  the 
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same  quantity  of  rain  as  in  southern  Fuegla,  it  is  not  surprising  that  the  rainfall 
is  considerably  greater  than  in  the  corresponding  latitude  on  the  eastern  coast  of 
South  America.  It  is  true  that  the  quantity  of  rain  is  smaller  than  round  Ushuaia, 
but  nevertheless  it  must  be  considered  as  quite  sufficient  for  a  summer-green 
forest ;  yet  on  these  large  islands  there  does  not  exist  a  wild^tree — the  ground  is 
covered  by  a  boggy  grassland. 

Schimper  *  considers  the  climate  of  the  Falkland  islands  as  warm-temperate— 
in  my  opinion  without  any  reason;  the  tables  show  that  no  month  reaches  an 
annual  medium  of  50^  Fahr.,  and  therefore  the  cold-temperate  might  be  a  more 
adequate  designation. 

As  Schimper  points  out,  the  climate  is  especially  favourable  for  the  existence 
of  grassland  and  meadows.  But  this  fact  does  not  account  for  the  complete 
absence  of  any  arboreous  vegetation. 


Falkland  Islands,  Pobt  Stanley.    Lat.  51°  41'  S.,  I^no.  57°  51'  W.    1875-77. 
ZeiUchrift  d.  oesterr.  Ge$eU9eh.f.  MeUorologie,  B.  xvi.  (Wien,  1881). 
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1 

September 

39-92 

45-14 

34-70 

81 

15-7 

!     11 

October       

41-00 

46-40 

35-60 

82 

21-3 

1-3 

November 

44-78 
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39-02 

76 

15-S 

1       11 

X  vn*                    ...              • . . 

42-94 

48-21 

37  57 

82 

2361 

20-4 

Without  doubt,  the  rain  is  sufficient  for  a  summer-green  forest,  but  it  is  too 
uniformly  distributed  over  the  twelve  months.  And,  what  the  table  does  not  tell, 
the  ground  is  deprived  of  a  cover  of  snow ;  we  cannot  take  into  account  the  more 
or  less  extensive  but  always  thin  patches  which  sometimes  cover  the  ground, 
especially  the  slopes  of  the  mountains,  for  a  week  or  so.f  This  want  of  snow  in 
the  winter  and  spring,  combined  with  an  exceedingly  strong  wind  from  the  south- 
west, blowing  day  after  day  at  relative  low  temperatures,  has,  I  dare  say,  influenced 
the  characters  of  the  Falkland  vegetation.  Large  areas  of  the  ground  consist  of 
peat.  Nowhere,  especially  on  the  eastern  island,  is  there  any  shelter  from  the 
wind. 

If  we  look  at  the  distribution  of  rain  in  the  four  seasons,  we  shall  find  that 
winter  and  spring  show  the  smallest  quantities.  It  is  of  interest  that  the  wind  at 
that  time  of  the  year  blows  more  from  the  west  and  north-west;  summer  and 
autumn,  with  south-west  and  south  wind,  are  richer  in  rain.    Calm  days  are  more 


♦  L.c.y  p.  481. 

t  The  winter— July,  August,  1902— we  stayed  there  was  considered  the  strongest 
for  at  least  fifteen  years. 
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common  in  the  winter,  but  always  rare.  The  winter  temperature  is  not  rery  low, 
seldom  lower  than  some  degrees  below  freezing,  but  always,  together  witli  the 
heavy  gales,  very  dangerous  for  trees,  which  are  not  then  able  to  recover  the 
moisture  lost  by  transpiration. 

South  Georgia, — We  might  expect  South  Georgia  to  receive  a  great  quantity  of 
rain  or  snow  from  the  winds  of  the  ocean,  and  the  observations  made  hitherto 
confirm  this.  On  the  contrary  to  the  case  of  the  [Falkland  islands,  we  hers  meet 
with  a  high  land  covered  with  ice,  which  sends  glaciers  down  to  the  fiords.  In 
spite  of  that,  the  general  aspect  of  the  island  is  not  quite  Antarctic^  owing  to  the 
large  areas  of  lowland  with  vegetation. 


SoiTTH  Georgia,  Royal  Bat,  Lat.  M^  31'  8.,  Lovo.  36^  W.     GaBMAH 

Station,  1882-83. 
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The  large  mass  of  rain  and  snow  is  not  very  equably  distributed ;  especially 
remarkable  are  the  months  of  March  and  May.  The  winter  is  comparatively  dry, 
but  as  a  rule  only  snow  falls  and  covers  the  country  with  a  thick  layer.^  The 
spring  has  the  greatest  quantity  of  rain  or  snow.  The  hydro-meteorological  con- 
ditions thus  do  not  put  any  obstacle  in  the  way  of  an  arboracious,  even  an  ever- 
green, vegetation ;  but  still  there  is  neither  tree  nor  bush.  Certainly  there  is  not 
much  lowland  to  bear  a  forest,  but  there  is  enough.  The  other  climatological  factors 
explain  the  condition.  We  have  to  do  with  very  low  summer  temperatures,  not 
seldom  below  freezing,  and  with  gales  of  great  strength,  which  suddenly  with 
impetuosity  break  down  from  the  glaciers  over  the  completely  exposed  ground. 

The  paucity  in  phanerogamic  species  seems  to  me  inexplicable.  The  few  that 
exist  are,  as  far  as  we  now  know,  identical  with  Fuegian  and  Falklandlan  plants, 
and  surely  more  species  of  those  floras  should  be  able  to  endure  the  Soath 
Georgian  climate.  The  problem  gets  more  difficult  still  when  we  think '  of  the 
numerous  cryptogamic  species,  amongst  which  a  great  percentage  is  endemic. 
The  story  of  the  geographical  development  and  the  former  large  extension  of  the 
inland  ice  will  perhaps  give  an  answer  to  the  question. 

As  I  stated  already  in  the  beginning  of  this  paper,  geographers  regard  South 


*  Skottsberg,  *The  Geographical  Distribution  of  Vegetation  in  South  Georgia,' 
Oeographical  Journal,  November,  1902  (London :  1902). 
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Georgia  as  a  real  Antarctic  land ;  I  also  said  that  this,  from  a  botanical  (phytogeo- 
graphical)  point  of  view,  is  not  my  opinion.  The  vegetation  is  nearly  related  to  that 
of  the  Falkland  islands ;  the  lowland  is  covered  by  the  Austral  steppe,  and  the 
tussock  grass  Poa  exspitosa  (Forst.),  Hook,  fil.,  plays  the  same  part  as  once  in 
the  Falkland  islands.  An  important  difference  between  the  two  floras  is  that 
JEmpetrum  rubrumf  Vabl.,  one  of  the  most  characteristic  Falkland  plants,  does  not 
grow  in  South  Georgia.  When  my  collections  are  determined,  I  hope  that  we 
shall  be  a  little  better  informed  on  the  phytogeographical  position  of  that  island. 
Very  likely  some  of  the  endemic  mosses  will  prove  to  be  identical  with  others 
described  from  other  South  Atlantic  lands. 

The  South  Sandtvich  Islands  have  never  been  visited  by  scientists,  and  we  know 
nothing  about  their  phytogeographical  position.  Bat  I  conclude  that  they  are  nearly 
related  to  South  Georgia,  though  perhaps  still  poorer ;  their  vegetable  life  perhaps 
forms  a  still  more  apparent  transition  to  the  Antarctic. 

The  Antarctic  Zone, — The  Antarctic  lands,  here  referred  to,  are — Graham  Land 
with  its  subdi^isioDs  ^  (King  Oscar  II.  Land,  Palmer  Land,  Louis  Philippe  Land, 
Danco  Land)  and  surrounding  groups  of  islands  (Dirk  Gherritz  Archipelago,  Trinity 
island,  JoinviUe,  and  Dundee  islands,  etc.),  and  the  South  Shetland  islands,  the 
Elephant  islands  and  the  South  Orkney  islands. 

The  Antarctic  zone  may  be  called  a  cold-desert  zone.  The  climate  does  not  admit 
the  existence  of  a  close  vegetation  of  forest  or  even  grass,  not  because  of  an 
especially  low  winter  temperature,  but  because  the  summer  is  very  cold,  the  ground 
being  frozen  almost  all  the  year ;  farther,  the  wind  is  really  formidable.  On  the  coasts 
of  the  main  land  we  cannot  hops  to  make  richer  finds,  because  of  the  inland  ice,  that 
covers  the  land  down  to  the  sea-level,  steep  rocks  being  very  often  the  only  spots 
of  bare  ground.  But  all  the  small  islets  are  free  from  ice,  and,  in  summer,  from 
snow  too,  and  there  we  have  to  look  for  the  richest  Antarctic  flora.  I  have  not 
seen  very  much  of  the  South  Shetlands,  but  in  one  location  (Harmony  Cove,  Neleon 
Island)  I  made  acquaintance  with  one  of  the  most  dense  and  fine-looking  moss 
carpets  I  ever  saw  down  there.  The  islets  at  the  west  coast  of  Louis  Philippe  Land 
and  in  the  Gerlache  Strait  are  also  in  possession  of  a  relatively  rich  flora,  but  here 


Snow  Hill  Island,  Lat.  64°  24'  S.,  Long.  57°  6'  W.    1902-03. 
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*  In  **  Antarctic"  (Stockholm,  1904)  Mr.  Nordenskjold  has  profoeed  the  name 
**  West  Antarctic  "  for  these  parts  of  the  south  polar  lands.  ] 
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of  course,  as  Id  all  Antarctio  lands^  the  phanerogamio  plaaU.  plmy  no  ptft  in  tha 
general  aspect  presented  by  the  regetation ;  it  is  not  many  places  where  the  oolj 
Antarctic  phanerogamic,  Deaehampiia  antftrctioa^  Hook.,  is  foand,  and  Tety  sparelj 
indeed.  And,  generally,  the  moeaes  and  lichens  do  not  form  a  compacty  cloee  carpet, 
but  grow  in  small  tufts  in  the  fissures  or  between  the  stoniM. 

The  penguins  are  perhaps  one  of  the  most  inimical  influenoee  of  Antaretie  plants. 
On  many  places  where  the  Antarctic  flora  might  hare  attained  a  rich  derelop- 
ment,  we  find  the  ground  completely  covered  by  penguin  rookeries^  not  learing  at 
much  as  a  square  inch  free  from  guano.  A  strlUng  example  of  the  inflaenoe  of  the 
penguin  rookeries  is  Paulet  island.  There  all  the  level  ground,  all  the  slopes,  when 
not  too  steep,  are  quite  covered  with  penguins.  The  vegetation  has  been  forced  to 
withdraw  to  the  upper  plateaus  round  the  top  of  the  island.  That  leads  me  to 
think  of  a  statement,  made  without  any  reason,  that  the  vertical  limit  of  Antarctic 
vegetation  is  to  be  drawn  at  100  feet  above  the  sea-level.*  On  the  top  of  Paulet 
island,  at  a  height  of  1200  feet,  we  still  find  spots  of  mosses  and  lichens  encmsting 
the  stones. 

As  to  the  relations  between  Antarctic  plants  and  other  plants  of  the  world,  we 
know  very  little.  The  muscl  collected  by  Mr.  Racovitsa  during  the  Belgian 
expedition  were  twenty-seven,  of  which  fifteen  were  new  speoies.f  The  others  are 
more  or  less  identical  with  species  found  on  the  northern  hemisphere;  some  exist 
in  the  Magellan  territories  too.  One  species  is  found  only  in  South  Georgia  and  in 
the  Antarctic.  The  hepatlcas,  three  kinds,  are  remarkable  because  two  of  them  were 
described  from  South  Georgia  before.  X 

For  many  years  there  has  been  a  special  interest  in  the  question  of  bipolarity.  A 
superficial  gUnce  at  my  Antarctic  collections  shows  great  concordance  with  northern 
and  arctic  plants,  but  it  has  to  be  proved  that  we  have  to  do  with  real  bipolar  or 
merely  with  cosmopolitan  species. 
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II.  TuE  Vegetation  of  the  Ooban. 

As  to  the  flora  of  the  South  Atlantic  ocean,  also  here  we,  in  my  opiDioD,  find 
the  same  limit  between  Austral  and  Antarctic  vegetation. 

The  Austral  flora  is  characterized  by  the  existence  of  types  of  algaa  with,  in  one 
way  or  another,  floating  fronds.  Macrocystis  pyr\fera  (Turn.),  Ag.,  and  Durvillta 
utiliSf  Ho-y.,  are  the  most  representative  Austral  algas.    The  Macrocystis  surrounds 


♦  A.  Ohliii,  *M)m  nntarktJHka  firdor  och  Anturktis,"  Ymer.     Stockholm  :  1898. 

t  Y.  Curdot, '  Mousses '  (*  R^sultnta  du  voyage  do  S.Y.  Belgia,'  Anvers,  1903). 

X  F.  Stcpbuui.  *  H^patiquos'  («  U^nUtits  du  voyage  de  S.Y.  Belgia,'  Anvera,  1903). 
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the  coasts  of  Tierra  del  Fuego,  the  Falkland  isUnds,  and  South  Georgia.*  It  would 
be  interesting;  to  know  if  it  also  lives  round  the  South  Sandwich  islands.  I  do  not 
know  if  the  Scottish  South  Polar  Expedition  has  found  the  McLcrocystis  in  the  South 
Orkneys,  but  I  should  think  not.t    Other  characteristic  algas  are  the  Lessonias. 

The  Antarctic  vegetation  is  characterized  by  the  total  absence  of  a  type  with 
floating  fronds  (except  the  Marginaria  jaquinoti  (Mont.),  floating  when  torn  off 
from  the  bottom).  Such  a  type  would  be  quite  inconsistent  with  the  ice-con- 
ditions. The  vegetation  of  the  beach  is  influenced  in  its  character  by  the  ice-floes 
always  grinding  against  the  stones,  and  has  been  forced  to  retire  into  the  small 
basins,  where  the  ice-floes  cannot  copne.  Giant  algss  are  not  at  all  wanting, 
especially  the  Deamarestim,  but  in  a  greater  depth.  Here,  as  in  more  northern 
shores,  calcareous  algss  form  an  important  part  of  the  vegetation. 

The  extension  of  the  Austral  and  Antarctic  zones  into  the  Indian  and  Pacific 
oceans  has  not  been  referred  to  here.  As  botanically  Antarctic  lands  we  perhaps 
ought  to  consider  Enderby  and  Kemp  Land,  the  different  parts  of  Wilkes  Land, 
Victoria  Land  with  Balleny  islands,  and  Alexander  Land  with  the  Biscoe  islands. 
Austral  lands  are  BouTct  inland,  Prince  Edward  and  Crozot  islands,  Eerguelen, 
MacDonald  and  Heard  islands.  New  2icaland  and  Antipode,  Chatham,  Auckland, 
Campbell,  Macquarie,  and  Emerald  islands. 

The  northern  limit  of  Austral  v^etation  seems  to  me  difficult  to  define.  I 
think  that  the  40^  S.,  of  course  with  some  deviations  to  the  north  or  south,  more 
or  less  limits  it.  To  this  question,  as  well  as  to  the  circumpolar  extension  of 
Austral  vegetation,  I  shall  return  another  time. 
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To  the  Berlin  ZeitscJirift  der  Gesellscha/t  fur  Erdkunde  for  1904,  No.  6,  Herr  R. 
Tronoier  contributes  a  monograph  on  the  journey  made  in  1661  across  Tibet  by 
the  Jesuits,  Johannes  Grueber  and  Albert  de  Dorville.  Subjoined  is  a  summary  of 
the  results. 

The  object  of  the  present  study  is  to  vindicate  for  the  German,  Johannes 
Grueber,  the  place  to  which  he  seems  entitled  in  the  history  of  geographical 
progress,  but  which  has  certainly  not  hitherto  been  conceded  to  him.  He  is 
certainly  not  the  first  European  that  crossed  Tibet,  as  Odorico  de  Pordenone^s 
journey  shortly  before  1330  can  scarcely  be  called  in  doubt  But  he  is  the  first 
Yfho  brought  back  with  him  a  genuine  record  of  the  land  and  its  people.  Although 
a  Jesuit,  be  did  not  go  to  Lhasa  as  a  missionary  like  his  precursor  and  his  immediate 
successors ;  he  went  on  a  real  geographical  mission,  imposed  by  the  necessity  of 
finding  a  new  home  route  to  Europe,  a  route  which  at  the  time  was  supposed  to 
be  still  untrodden. 

Authentic  documents  referring  to  the  journey  are  not  very  numerous.  They 
comprise  five  of  Grueber's  letters,  a  Latin  report  of  the  Jesuit,  Athanasius  Kircher, 
and  lastly  a  long  Italian  "  Relazione  **  by  an  uncertain  author.  The  chief  difficulty 
in  reconstructing  the  journey  lies  in  the  fact  that  these  scanty  materials  present 
great  discrepancies,  to  reconcile  which,  where  at  all  possible,  is  the  purpose  of 
this  essay. 

Grueber  8  Letters. — I.  The  earliest  extant,  dated  from  Surat  (India),  March  7, 


♦  Skottsberg,  **  X&gm  ord  om  Macrocystis  pyrifera,"  Bot.  Notiiety  1903,  No.  2. 
t  Since  this  wub  written,  I  learn  that  the  Scottish  Expedition  has  reported  three 
roossee,  six  lichens,  and  some  ulgsB  from  the  South  Orkneys,  but  not  MaeroeyBtit. 
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1658, 18  written  in  Qennan,  and  addraned  to  the  Bar.  Fathor  John  Haffmacker, 
rector  of  the  Jesuite'  College  and  UniTerdty  of  Graets  in  Styria. 

IT.  The  second,  which,  like  all  the  reat,  is  in  Latin,  followa  a  now  lost  durt 
commoDioation  to  the  lune  address,  and  is  undated,  but  wis  sent  to  P.  Joannes 
Gamaos,  sur.,  in  Aschaffenburg  from  Borne  shortly  before  starting  on  his  noood 
journey,  herce  apparently  about  the  beginning  of  1664.  It  ia  by  £sr  the  most 
important  of  all  his  letters  on  his  journey  through  Tibet. 

III.  is  dated  May  10, 1664,  from  Venice  to  Kircher,  after  starting  on  his  seeond 
journey.  It  contains  a  copy  of  another  undated  letter  from  P.  Ferdinand  Verbiest, 
which  Grueber  had  reoeiTed  in  Singanfii  after  his  departure  from  Pekin  (1661). 

lY.  acd  V.  are  replies  to  a  disUnguished  acquaintance  of  unknown  name  and 
address,  on  all  kind  of  things  connected  with  the  journey.  IV.  was  written  in 
Danzig  on  December  11,  1664 ;  V.  in  Breslau  on  March  14,  1668. 

As  far  as  known.  Letter  I.  occurs  first  in  the  collection  '  Der  Neue  Welt-Bott  ^ 
(Augsburg  and  Graetz,  1726),  No.  34 ;  II.,  IV.,  V.  in  Th^venot's  <  Divers  Voyages 
Gurieuz,'  but  apparently  not  in  all  editions.  III.  is  found  in  Kirohar's  *  China 
Illustrata '  (Amsterdam,  1667),  pp.  222  sq. 

*  Illustrata,'  pars,  ii.,  cap.  iii.  §  2,  and  cap.  iv.  (pp.  64-77).  Hare  is  abo  g^ren 
a  '*  Carta  Geodoborica,"  a  route-map,  which,  however,  presents  a  very  oonliised 
picture  of  the  line  of  march. 

I7ie  Italian  Belazume, — The  origin  of  this  document  will  be  explained  in 
our  biographical  notice,  and  here  it  will  suffice  to  give  tho  main  result.  Grueber's 
interview  with  the  two  Italians  took  place) in  Florence  on  January  30,  1666  (Kew 
Style).  It  is  scarcely  surprising  that  errors  should  occur  in  a  narrative  written 
down  after  a  conversation  of  several  hours'  duration ;  hence  it  can  only  be  accepted 
with  a  certain  reserve. 

The  Eelazione  was  first  printed  by  Th^venot  (op,  cit.)  as  the  'Viaggio  del 
P.  Giovanni  Grueber  toroando  per  terra  da  China  in  Europe.' 

For  the  lives  of  both  travellers  two  documents  have  been  brought  to  li^^ht, 
which,  though  short,  are  authentic.  (1)  Ph.  Couplet,  *  Catalogus  Patrum  Soc.  Jes.' 
(1686),  where  reference  is  made  to  both  under  No?.  74  (p.  39)  and  81  (p.  43)  ;  (2)  On 
Grueber  alone  valuable  information  is  supplied  by  Carlos  Sommervogel  in  '  Biblio- 
th^ue  de  la  Compagoie  de  Jdsus '  (Premiere  Partie :  "  Bibliographie  "),  (Brussels, 
Paris,  1892,  vol.  iii.). 

Albert  de  Dorville  (oh,  1662). — This  is  undoubtedly  his  correct  name,  although 
called  Alb.  de  Bonville  by  Grueber  in  his  Letter  II.  It  occurs  at  least  seven  times 
in  Kircher's  '  Chic  a  Illustrata/  and  also  in  the '  Catalogus.'  He  was  bom  in  Belgium 
(date  of  birth  unknown),  and  went  in  1657  to  China,  where  he  laboured  as  a 
missiooary  in  Sbansi.  Grueber  mentions  him  (Letter  II.)  as  former  associate  of  P. 
Martin  us  Martini,  procurator  of  the  order  in  China  and  editor  of  the  '  Novus  Atlas 
Sinensis  *  (1655).  In  1661  he  was  sent  back  to  Europe  with  Grueber,  but  next  year 
succumbed  to  the  hardships  of  the  journey  in  Agra. 

Johannes  Orueber  (1623-1684). — This  is  the  generally  current  form,  though  the 
'  Catalogus '  write  Greuber  (for  Griiber  ?),  while  the  Latin  is  Gruberus.  He  was  an 
Austrian-German,  bom  at  Linz,  on  the  Danube,  October  28, 1623,  and  received  into 
the  order  October  13, 1641 ;  went  to  China  as  a  missionary  in  1656,  the  route 
followed  being  from  Rome  through  Asia  Minor,  Armenia,  Persia,  and  Ormua  to 
Surat,  where  he  stayed  at  least  ten  months,  and  in  December,  1657,  obeerved  a 
lunar  eclipse  with  a  view  to  fixing  a  longitude  (Letter  III.).  According  to  Letter  L, 
he  intended  in  a  few  days  (counting  from  March  7, 1658)  to  sail  in  an  English 
vessel  for  Macao,  but,  owing  to  local  troubles,  did  not  reach  China  till  1659. 

From  Macao  Grueber  was  summoned  as  mathematical  assistant  to  the  court  of 


GRUEBER  AND  DORVILLE'S  JOURNEY  ACROSS  TIBET.  665 

PekiOy  where  he  held  this  position  for  two  years  (1659-1661).  After  the  death 
(February,  1661)  of  the  emperor  8hanchi|  firftt  of  the  Manchu  dynasty,  Grueber 
was  recalled  "  to  receive  instructions  from  the  (reneral  of  the  Order  at  Rome " 
(Biarkham),  de  Donrille  beicg  chosen  to  accompany  him  on  the  return  journey.  As 
Macao  was  just  then  being  blockaded  by  the  Dutch,  the  two  Jesuits  were  instructed 
to  discover,  if  possible,  some  shorter  overland  route  to  Europe,  such  as  was  supposed 
at  that  time  to  have  never  yet  been  opened.  The  travellers  now  left  Pekin  for 
Singanfu  and  Siningfa,  whence  they  made  their  way  through  Lhasa  to  Agra.  Here 
Grueber  lost  his  fellow-traveller  (see  above),  but  continued  the  homeward  journey 
with  Henricus  Both,  who  had  been  stationed  for  nine  years  in  Delhi.  According  to 
the  Belazione,  he  went  from  Agra  in  seven  days  to  Teli  (Delhi),  thence  in  fourteen 
days  to  Lahore,  and  thence  to  Multan,  where  he  embarked,  and  in  forty  days  reached 
Tata  at  the  head  of  the  Indus  delta,  where  he  met  many  Eoglish  and  Dutch 
traders.  After  a  short  delay,  he  continued  the  journey  by  land  through  Maccaran 
(Mekran)  and  Cape  Garamania  (Kirman)  to  Cape  Jax  (Jask)  and  Ormuz.  From 
Ormuz  he  again  followed  the  main  highway  to  Smyrna,  where  he  took  ship  for 
Messina  and  Rome.  Here  he  handed  his  memoranda  to  Kircher  for  publication,  on 
the  condition  that  everything  was  to  be  included  in  one  volume. 

Soon  after  Grueber  was  ordered  to  return  to  China,  aud  on  May  10, 1664,  he  was 
already  in  Venice  (Letter  III.),  evidently  on  his  way  to  Vienna,  as  this  time  he 
was  to  take  the  overland  route  through  Russia  to  China.  After  writing  Letter  IV. 
(December  11,  1664)  at  Danzig,  he  went  to  Mitau,  near  Riga,  the  court  of  the 
Duke  of  Courland,  who  informed  him  that  news  had  just  come  in  from  the  Grand 
Duke  of  Moscow  that  the  road  to  Astrakhan  was  blocked  by  the  Tatars,  at  that 
time  allies  of  Poland  against  Russia  (Letter  V.).  Grueber  had  therefore  to  give  up 
his  project,  and  returned  through  Breslau  to  Vienna,  whence  he  accompanied  the 
emperor's  envoy.  Count  Lesle  (Lesly)  to  Constantinople,  with  the  intention  of  again 
striking  the  old  overland  route  eastwards.  But  here  he  suddenly  fell  ill,  and,  being 
unable  to  continue  his  journey,  returned  by  sea  to  Leghorn  for  Florence.  Here  he 
had  a  long  interview  with  Carlo  Dati  and  the  author  of  the  Italian  Relazione  on 
January  30,  1666,  New  Style,  which  answers  within  a  day  to  the  "  31  Gennajo 
1665  al  Incarnatione,**  the  date  borne  by  this  document. 

Little  more  is  known  of  the  life  of  Grueber.  At  the  time  of  the  interview  he 
was  still  under  orders  to  return  to  China,  but  does  not  appear  to  have  done  so. 
Markham  states  that  ''Grueber  died  in  1665  on  his  way  back  to  China,"  that  is, 
1665  Old  Style  =  1666,  as  above  seen.  But  even  so  this  date  cannot  be  accepted, 
and  credence  must  be  given  to  the  statement  of  the  '  Catalogus  *  that  Grueber  died 
in  1684,  not  on  his  way  East,  but  in  Germany. 

AcBOSs  Tibet. 

From  Ftkin  to  Sining, — Our  travellers  left  Pekiu  on  April  13,  1661,  as  stated 
by  Grueber  in  Letter  II. :  *'  Discesai  d  Sinis  Pequino  13  Aprilis  1661.''  Kircher 
writes  in  his  barbarous  Latin,  ''Ex  Pequino  itaque  hi  Patres  anno  1661,  mense 
Junio,  in  Siganfu  triginta  dierum  et  hino  Sining  sive  Sininfu,  totidem  fere  dierum 
decursu  transacto  bis  croceo  flumine,  quod  Hoang  vocant,  transito,  confeoerunt 
iter."  Hence  Astley's  "  he  left  Peking  in  the  month  of  June,"  referring  **  mense 
Junio  "  to  •*  ex  Pequino  "  instead  of  to  •'  confecerunt  iter."  All  agree  that  Singan 
was  reached  in  thirty  days,  and  Sining  in  another  thirty  days,  so  that  the  section 
of  the  journey  in  China  proper  took  altogether  two  months.  In  Singan  they 
probably  stopped  a  few  days,  since  here  Grueber  received  the  above-mentioned 
letter  from  P.  Verbiest,  which,  as  shown  by  the  contents,  was  written  at  the 
earliest  four  or  five  days  after  the  travellers  had  left  Pekin ;  cfi  also  the  address : 

No.  VI.— Deckmbeb,  1904.]  2  x 
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*<  Ad  Grnberom  in  SinguifvLeommorantem.^  In  Sining,  again,  they  most  have  naitod 
some  time  for  a  suitable  caravan;   hence  the  somewhmt  full  deacripiioo  ofthii 
important  mart  and  its  sarroundings,  with  the  detemdnfttion  of  its  latitude, 
although  the  reference  to  the  Great  Wall  is  not  very  clear.    Aocoidiiig  to  PesdMl 
and  Markham,  the  stay  in  both  cities  should  be  estimated  altogether  «t  one  moetli. 
For  the  whole  journey  from  Pekin  to  Lhasa  they  allow  six  months^  of  whkk  two^ 
as  seen,  from  Pekin  to  Sining,  and  three,  as  we  shall  see,  from  Sluing  to  Lbaa, 
lesTing  one  for  the  delays  in  China  proper.    But  this  six  months  la  nowhere  deariy 
given^  and  unless  it  be  a  simple  error  it  may  have  been  arrived  at  on  the  foUowiig 
calculation.    Eiroher  gives,  as  the  duration  of  the  whole  journey  from  Pddn  to 
Agra,  fourteen  months ;  and  Gkneber  (Letter  in.)  eleven  montha  **  after  leaving 
China."    Thus  the  Chinese  section  would  be  14  -  11  =  3  monthis  that  is^  the  two 
en  rouU  and  the  one  of  detention,  as  above. 

From  Sining  to  Lhtua. — With  Sining  begins  the  most  interesting^  hut  at  the 
same  time,  for  us,  the  least-known  section  of  the  journey.    From  this  place  to 
Lhasa  there  are  two  main  routes.    One,  the  ''old'*  highway, as  it  is  called  oo 
Sven  Hedin's  large  map  (PeUrmanm  Mitt.  Supplemeni^  131,  1900),  leads  from 
Sining  south-westwards  straight  to  the  large  lacustrine  soorces  of  the  Hoang-b(\ 
crosses  the  Di-chu  at  Tatsando,  and  south  of  the  Tanla  range  joins  the  other  route. 
This  second  road  runs  from  SiniDg  west  to  the  Euku-Nor,  skirta  it  north  and 
south,  crosses  the  south  Euku-Nor  range,  and  traverses  the  Tsiidam  plain  to 
Dsun-Sassak.    Here  it  ramifies,  one  branch  immediately  surmounting  the  ranges 
in  a  south-west  direction,  the  other  trending  first  westwards  along  their  foot,  and 
then  bending  southwards.    At  the  confluence  of  the  Napchitai-ulan^mnren  with  the 
Murussu  (Di-chu)  the  east  branch  again  ramifies ;  one  line,  crossing  the  headwaters 
of  the  river,  amongst  them  the  Toktonai-ulan-muren,  joins  the  west  route^  while 
the  other  at  once  crosses  the  Murussu  and  continues  to  ran  east  of  the  river.    Both 
branches  again  unite  south  of  the  Tanla  range,  and  then  follow  the  same  track  as 
the  first  route  all  the  way  to  Lhasa. 

In  order  the  better  to  understand  which  of  these  routes  was  actually  taken,  here 
are  juxtaposed  the  pertinent  passages  from  the  extant  documents — 


Gnieber  (Letter  II.).        Klrcher  (♦«  China  IlluBtrato  "). 


{< 


.  .  .  Indo  (Sin- 
ing) egressus 
transivi  trium 
moDsium  spatio 
Tartarian!  adeo 
(Icsertam  .  .  . 
Tertio  mensc 
attigimos  reg- 
nuni  Barana- 
tekn.  . 


>f 


P.  65.— •'A  Sining  tri- 
mestri  spatio  per  Kal- 
mack  TartarisB  deser- 
tam,  usque  ad  initium 
Begni  Lassa  quod  et 
Barantola  Tartari  vo- 
cant,  pervenerant  .  .  . 
P.  (>7. — Egressi  itaque 
banc  stupendi  muri 
vastitatem  dioti  Patres, 
statim  rivam  piseibus 
refortum  obviam  in- 
venenmt .  .  .  transito 
quoque  flumine  croceo 
(Hoang)  extra  mures, 
statim  yastiasimum 
illnd  desertum  Kal- 
mnck  .  .  .  ingressi,  ad 
BarantolsB  Regnum 
usque  trimestri  spatio 
confeoerunt.  . 


it 


The  luO.  R«Uudone. 


P.  2.—**  Easendo  egli  di  China  entiato 
nelle  arene  della  Tartaria  dceerta,  e 
quella  attraversata  in  tre  giomi 
arrivat6  alle  spiagge  di  Kokdniv. 
Queeto  h  un  mare  simile  al  Oaspio  di 
donde  ha  i'origine  il  flume  Uiallo 
.  .  .  Kokonor  dunque  signifioa  in 
lingua  Tartara  liar  grande,  dalle 
riye  del  quale  8UOoee«ivamcnte  dit* 
coetandoii  il  Padre  entr6  in  terra 
Toktokai  .  .  .  Per  queeta  tern 
passa  11  flume  Toktokai  da  cm 
prende  il  nome ;  bellitsimo  flame  o 
sull*  andare  del  Danubio,  se  boo 
ohe  ha  poohiasimo  fondo,  e  nn*  unmo 
a  cayallo  lo  passa  franoamente  « 
guado.  .  .  .  Qnindi  inoltratosi  nel 
paese  di  Tnngut  arrivo  in  Betink 

Srovincia  assai  popolata  del  Regoo 
i  Barantola,  e  finalmente  nel  Begno 
detto  propriamente  Barantola  . .  /' 
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A  comparison  of  these  records  shows  clearly  that  the  section  between  Sining 
and  Lhasa  took  about  three  months.  This  of  itself  may  be  important  when  taken 
in  connection  with  the  following  passage  from  P.  Desideri  (Lhasa,  1716-22),  which 
oocnrs  in  the  Nouveau  Journal  Asiatique  (Paris,  1831),  vol.  viiu  p.  130 :  "  De  Lhasa 
h  Sining  11  y  a  deux  routes.  L'one,  de  4  mois,  passe  par  des  pays  inhabitds ; 
Pautre  par  le  desert,  n'est  que  de  3  mois ;  elle  est  plus  &  Fouest  et  au  nord,  et 
coupe  le  d^rt  en  droiture."  This,  of  course,  cannot  be  taken  absolutely,  unee  the 
caravans  move  at  very  different  rates  of  speed.  Still,  the  statement  gives  us  a  first 
safe  standpoint.  But  Grueber  says  too  little,  while  Eircher  tells  us  that  just 
bejond  the  <*  wall  **  they  came  upon  a  river  abounding  in  fish,  and  also  beyond  the 
"  wall "  crossed  the  Hoang  to  enter  the  "  Kalmack  desert "  (?),  statements  which 
are  duly  entered  on  his  hopelessly  confused  "  route-map»*'  but  must  remain  un- 
intelligible to  us.  The  alleged  second  crossing  of  the  Hoang-ho  can  fit  in  with  the 
"  old  "  route  only  by  taking  '*  extra  muros  "  in  a  very  wide  sense,  and  placing  the 
crossing  somewhere  between  the  Oring  and  the  Gharing-nor.  But  this  would  again 
be  scarcely  admissible,  since  the  ^'  Kalmack  desert  '*  is  not  entered  till  after  that 
crossing. 

In  the  much  fuller  Belszione,  the  travellers,  after  leaving  China,  traversed  the 
Tartar  desert  to  the  Euku-nor  in  three  days.  Then  they  reached  Barantola 
(Lhasa)  through  the  Toktokal  district  and  the  province  of  Retink,  the  Relazione 
here  giving  relatively  ample  descriptions,  for  io stance,  of  the  Euku-nor  and  of  the 
Koktokai  river.  Why  did  Grueber  and  his  editor  Eircher  pass  these  things  over 
in  silence  ?  But,  as  such  details  cannot  have  dropped  from  the  clouds,  we  must 
still  assume  that  they  were  obtained  by  the  author  of  the  Relazione  from  Grueber. 
Only  then  three  points  will  have  to  be  rectified :  (L)  Euku-nor  does  not  mean  the 
"  Great,"  bat  the  '^  Blue,"  lake ;  (2)  it  cannot  be  compared  with  the  Caspian, 
which  is  about  a  hundred  times  larger ;  (3)  nor  is  it  the  source  of  the  "  Fiume 
Giallo"  (Hoang-ho).  Although  these  statements  are  wrong,  they  still  show  that 
Grueber  was  aware  that  the  river  trended  a  long  way  to  the  west  from  Lanchau. 
Nor  will  any  one  infer  anything  in  favour  of  the  ^'old"  route  from  his  statement 
regarding  a  ''lacustrine  source"  of  the  Hoang-ho.  On  the  other  hand,  it  may 
presumably  be  inferred  that  Grueber  skirted  the  Euku-nor,  not  on  the  south  side, 
where^  according  to  Stieler's  latest  map,  the  main  highway  runs,  but  on  the  north 
side,  and  had  thus  no  opportunity  of  correcting  his  mistake  regarding  the  Hoang- 
bo.  And  Prjevalski  tells  that  caravans  even  still  take  the  north  side  of  the  lake 
(^FeUrmanns  Mitt.,  1876,  p.  167). 

All  this  points  to  the  western  as  the  more  probable  route,  and  it  may  even  be 
inferred  that  the  "  old  '*  road  was  already  at  that  time  little  used.  Our  travellers' 
itinerary  would  thus  coincide  here  with  that  of  Hue  and  Gabet  (1845-46),  who 
also  followed  the  north  side  of  Euku-nor.  Then  the  further  section  as  far  as 
Dsun-sassak  can  be  anticipated,  and,  indeed,  is  laid  down  on  the  maps.  But  at 
Dsun-sassak  fresh  difiBculties  arise,  as  here  begins  the  above-mentioned  forking. 

According  to  the  Relazione — the  other  records  are  silent— the  travellers  now 
entered  the  Toktokai  district,  supposed  to  be  so  named  from  the  Toktokai  river. 
Where  is  this  district  to  be  sought  ?  Markham  and  von  Richthofen  point  out  that 
one  of  the  headwaters  or  left  tributaries  of  the  upper  Tangtse  (Murussu)  is  the 
Toktonai-ulan-muren,  which  might  perhaps  be  brought  into  this  connection.  It 
was  above  Eeen  that  this  river  is  crossed  by  one  caravan  route  west  of  the  Mumssu. 
But,  however  tempting  the  conjecture,  it  cannot  be  accepted.  According  to 
Prjevalski  (quoted  by  St.  Martin  «.v.  Yangtse),  the  Toktonai-ulan-muren  is  only 
20  to  30  metres  wide  at  its  junction  with'the  Murussu,  which  is  here  60  to  80  metres 
wide,  but  fordable.    On  the  other  hand,  Gmeber's  Toktokai  is  spoken  of  as  a  very 
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fine  riyer,  bro«d  as  the  Dannbe,  elthoagh  (at  that  aeaaon)  easily  fordable  on  hone- 
back.    Von  Bichihofen  rightly  aesomes  that  the  breadth  here  meant  is  that  of  the 
Danube  at  Linz,  Graeber's  birthplacey  where  the  bridge  is  about  200  metraa  kaig— 
that  is,  ten  times  that  of  the  Toktonai.    Nor  does  one  quite  see  whj  a  laip 
proTince  should  be  called  after  a  small  river,  or  why  Grueber  should  not  hsTe 
mentioned  the  more  northerly  and  much  more  important  Napohltai-ulan-miinB, 
or  the  central  mainstream  (Murossu)  itself.    That  this  last  was  really  meant  seeoM 
almost  certain  from  these  and  further  considerations.     The  pundit  A.  K.  oooe 
gives  the  alternative  name  "Thokto"  to  the  upper  Murussu  (PetermannB  MUL, 
18S5,  plate  i.),  while  Ghrueber's  statement  as  to  the  breadth  of  the  liTer  agreei 
remarkably  well  with  that  given  by  Pijevalski  for  the  Muruaau  (Di-chu)  at  tlie 
Napchitai-ulan-muren  confluence — that  is,  just  where  it  is  crossed  by  the  main 
easterly  track  (the  1873  journey).    At  this  point  Sven  Hedin's  map  (see  abofs) 
describes  it  thus:  Main  branch  214  metres,  breadth  of  the  river-bed  (of  course^  st 
summer  high  water)  about  1600  metres.    But  as  the  stream  waa  easily  fordable  on 
horseback,  and  its  breadth  was  that  of  Prjevalski's  snudler  figure,  it  follows  that 
our  travellers  reached  the  river  at  a  time  when  the  summer  high  water  (Jane  to 
July)  was  already  over,  while  in  any  case  its  great  breadth  did  not  permit  of  any 
great  depth. 

Equally  strong  reasons  for  the  westerly  track  it  would  be  impossible  to  adduce 
from  the  scanty  extant  records.  The  very  rough  passes  over  the  Burkhanbudda, 
Shuga,  and  Bayan-Ehara-ula  ranges,  leadhig  to  where  the  Murussu  was  certainly 
forded  (see  above),  could  just  as  well  have  been  surmounted  by  our  trarellers  as 
they  were  later  by  Hue  and  Gabet  and  Prjevalski.  Beyond  the  Murussu,  when, 
owiug  to  the  severe  climate,  the  caravans  begin  to  break  up  into  small  scattered 
groups,  the  wayfarer  traverses  the  broad  plateau  about  midway  between  the  river 
and  the  "  old  "  route,  aod  thus  gains  the  Tanla  range,  and  beyond  it  the  converging 
point  (Nap-chu)  of  all  the  roads  leading  south. 

The  Relazione  brings  the  travellers  from  the  Toktokai  district  through  Tangut 
to  the  thickly  peopled  province  of  Betink.  The  term  "  Tangut "  is  usually  restricted 
to  the  Euku-uor  region ;  that  is,  the  north-east  corner  of  Tibet.  Hence  Markham 
supposes  that  in  this  instance  it  has  been  extended  to  the  tableland  north  of  Lhasa. 
Kircher  even  applies  the  name  to  the  whole  of  east  Tibet,  Barantola  included. 
Perhaps  it  might  be  equally  correct  simply  to  reveise  the  sequence  of  the  two 
names  Toktokai  and  Tangut. 

Ill  Lhasa, — For  the  capital  of  Tibet,  Grueber  uses  both  the  native  name  Lhasa 
and  the  Tatar  (Mongol)  Barantola.  As  this  was  the  terminus  of  the  caravsn  with 
which  they  had  hitherto  travelled,  they  had  now  to  look  round  for  another  destined 
for  India.  It  is  not  quite  clear  how  long  this  took  them,  as  Grueber  speaks  only 
of  a  month  (*'  in  hac  civitate  sumus  mqrati  uno  mense,*'  Letter  IL),  while  Kircher 
Aud  Markham  give  them  two  months.  Perhaps  the  one  and  the  tvfo  are  to  be  taken 
as  round  numbers. 

Grueber  utilized  the  delay  to  fix  the  latitude  of  Lhasa,  and  take  sketches  of  the 
natives,  the  temples,  and  the  "  Burg  Bietala  "  (Kircher,  74),  residence  of  the  Dalai 
Lama  [Pota-la]. 

From  Lhasa  to  Agra. — Four  days  out  from  Lhasa  our  travellers  reached  the 
very  high  ^*  Langur ''  range,  which  Kircher  wrongly  connects  with  the  Paropa- 
misus  of  the  ancients,  and  with  Marco  Polo's  Bolar.  Crossing  this  terrible  range, 
where  they  could  hardly  breathe  from  the  rarefied  atmosphere,  and  were  in  constant 
danger  of  being  poisoned  by  the  effluvia  of  certain  plants,  they  still  took  nearly  a 
month  to  reach  Cut(b)i,  the  first  city  in  '*  Necbal ''  (Nepal).  In  Stieler's  old 
atlas  the  name  "  Langur  "  certainly  occurs,  only  the  range  is  placed  too  hi  from 
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Lhasa  to  be  reached  in  four  days.  The  pundit  of  1867  tells  us  (FeUrmanns  Mitt.^ 
1875, 150)  that  the  people  of  Nepal  call  all  snowy  peaks  Langur,  and  it  is  evident 
from  all  the  circumstances  that  here  Laugor  simply  means  the  Himalayas.  They 
therefore  followed  the  great  highway^  which  leads  from  Katmandu  to  Shigatse,  on 
the  upper  Brahmaputra  (Sanpo),  and  has  often  been  described.  From  Euti  they 
went  by  one  of  the  most  difiScult  roads  in  the  world  (Markham)  to  Nesti  in  fiye 
days,  and  thence  in  six  days  to  the  double  capital  of  Nepal,  Eatmandu-Pattan. 
Here  they  had  a  friendly  welcome  from  the  king,  whom  Grueber  greatly  astonished 
with  the  wonders  of  a  little  telescope  which  he  gave  him. 

From  Nepal  five  days  (Eircher)  took  them  to  Hedonda,  a  station  of  the 
Moranga  state,  which  state  they  traversed  in  five  days,  meeting  no  towns,  but 
only  straw  huts  and  a  royal  custom-house.  From  Hedonda  Eircher  brings  them 
in  eight  days  to  Mutgari  (Markham's  Motihari),  the  first  city  of  the  Moghul,  and 
thence  in  ten  days  to  Battana  (Patna),  on  the  Ganges,  crossing  the  river  at 
Minapor  (Markham's  Dinapur).  Thence  eight  days  brought  them  to  Benares, 
eleven  to  Ca(ta)mpur,  and  seven  to  Agra,  where  de  Dorville  died  (see  above). 
This  place  was  reached  about  the  middle  of  March,  1662,  and  as  the  start  was 
made  on  April  13, 1661  (see  above),  the  whole  journey  between  Fekin  and  Agra 
lasted  just  about  eleven  months,  as  stated  by  Grueber  in  Letter  II. 

Astronomic  Observations. — Of  special  interest  to  geographers,  are  the  somewhat 
numerous  determinations  of  latitude  which  were  made  by  Grueber  en  route. 
Although  pretty  accurate,  it  will  be  seen,  from  the  comparative  figures  given 
below,  that  all  his  determinations,  owing  perhaps  to  defective  instruments,  are 
too  low  by  from  24'  to  53',  or  say,  roughly,  by  a  mean  of  half  a  degree. 


Place. 


I  Latitude  (Grueber). 


Later  determinations. 


Sining 

Lhasa 

Katmandu 
Hedonda  ... 
Patna 

Bemares    ... 


36^  10' 

29°  6' 
27°  5' 
26°  36' 
24°  44' 

24°  50' 


36° 
36° 
36° 
29° 
,/27° 
\27° 
,  27° 
125° 
125° 
/25° 
\25° 


39'  20"  (Jeauits,  1708-9  ?). 

33'  32"  (St.  Martin;  Easton,  1880). 

37'  15"  (Potanin,  1884-6). 

39*  17"  (Pundit ;  St.  Martin). 

41'  28"  (Pandit). 

36'  (St  Martin). 

26'  (Pandit). 

35'  (Indian  Survey). 

37'  15"  (St.  Martin). 

17'. 

18'  33"  (Observatory). 


Here  follow  the  latitude  and  longitude  (B.  of  Rome),  partly  calculated  by  P. 
Henricus  Busaeus  from  Letter  III.  before  Grueber^s  own  observations. 


Place. 


Agra  ... 
Delhi... 
Sarat . . . 


Latitude. 


Long.  E.  of  Rome. 


26°  43' 
28°  39' 
21°  10' 


4h  16m  16.  =  64°  4' 
Lost 


Long.  £.  of  Paris 
(St.  Martin). 


75°  41'  29" 
74°  52'     8" 


According  to  Grueber-Busaeus,  the  longitude  east  of  Greenwich  would  be  for 
Agra  76°  34',  instead  of  78°  2'  (St.  Martin) ;  for  Delhi,  76°  64',  instead  of  77°  12' 
(St.  Martin).  All  these  data,  published  but  not  utilized  by  Eircher,  were  studied 
by  later  European  cartographers,  amongst  others,  G.  de  Tlsle  and  Nolin  for  their 
maiM  of  Asia  (Paris,  1700  and  1704). 
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On  other  materials  supplied  by  Gruebor,  Aslley  wrote  ftt>OUt  1745,  "Witi 
regard  to  tbe  Chinue  and  Tarters,  Grueber  has  expluued  some  things  man  IuUt 
than  other  authon  have  done,  aa  weU  as  related  otliers  in  a  diffaretit  nuoaer.* 
His  ethnological  descriptiooa  and  sketches  of  TartaTS  (Mongols)  and  TibeUoi  t^t- 
fi^rly  well  with  tliuse  uf  K.  Futterer  and  other  recent  obserrers.  His  teUL- 
waDderitigs  may  be  roughly  estimated  at  a  total  length  of  sotne  25,000  miles,  </ 
about  the  ci re um Terence  at  the  globe. 


VAN   DEB   GRINTEN'S  PROJECTION. 

By  E    A    REEVES. 

'  TiiBKE  can  be  no  doubt  that  fur  certain  purpoaeB  it  is  an  advantMgt;  to  repr«i('ni 
whole  surface  of  tbe  Earth  on  one  plane  initead  of  by  two  bemiaplieres.  TLf 
geographical  distribution  of  iKipuUtton,  oceanic  circulation,  isothermal  and  isoluxi 
lines,  and  other  natural  pbenumena,  can,  as  a  rule,  bo  much  bitter  shown  on  eunx 
such  projection ;  and  certainly  steamer  tracks,  telegraph  cables,  etc„  can  b«  followed 
fur  more  readily  when  laid  down  upon  a  map  of  the  whole  Eartli  tb&o  when  shoim 
on  .1  projection  that  necessitates  the  breaking  up  of  tbe  lines  into  aectioDt.  The 
drawback  to  utl  such  projeutions,  however,  is  the  necessary  great  diatortion,  either 
in  the  area  or  configuration  of  tbe  land,  in  high  latitudes.  Tbe  two  projecdom 
of  this  kicd  which  ore  most  familiar,  and  which  can  be  seen  in  many  atlases,  m 
the  well-known  Mercator's  projection,  and  the  Eiliptical  Equivalent  projection 
invented  by  Prof.  C.  B.  Mollweide  in  1305.  Whilst  the  former  ie  admirablj 
adapted  for  marine  charts,  ita  enormous  exaggeration  of  tbe  land  areia  in  hi*b 
latitudes  renders  it  unsuited  for  most  other  purposes.  In  this  Llio  angles  of  intei' 
section  between  the  parallels  and  meridians,  and  the  general  con  Eigii ration  of  th< 
land,  are  preserved  at  the  expense  of  greaVly  exaggerated  areas  and  distances  sk  tin 
equator  is  loft.  To  obviate  these  defects  Prof.  Uollweiile  drew  bis  eUipticsl  pro- 
jection ;  hut  in  presvrvin^  tbe  correct  relation  between  the  areas  he  was  compdled 
to  sacrifice  configuration  and  angular  measurement,  as  will  be  seen  by  a  glaocs 
at  fig.  4. 

A  projection  has  recently  been  constructed  and  [atented  by  Mr.  Aipboas  J.  van 
dorGrinten,orChieago,of  which  theohjectis  to  strike  a  mean  between  the  projectioo* 
of  Mcrcator  and  Mollweide,  and  a  full  description  of  this  is  given  in  Petrrmaniti 
Oeugraphieche  MUteilvngen  for  July  last.  Figs.  1  smi  2  give  a  general  idea  of  this 
projection  and  its  construction.  The  parallels  of  latitude  and  meridioua  are  con- 
tained in  a  cirele,  or  marginal  meridian,  the  area  of  which  is  equal  to  the  surfue  ol 
a  globe  of  half  the  diameter.  The  straight  line  representing  tbe  equator,  inslmd 
of  being  divided  into  180°,  as  in  ordinary  circular  projections,  is  divided  into  360', 
so  OB  to  iuclude  the  whole  equatorial  circumference  oF  the  Earth;  tbua,  instead 
of  there  being  90°  on  either  side  of  the"central  meridian,  there  are  180°,  In  order 
to  obtain  the  average  general  distribution  of  errors  of  area  and  angle  to  the  best 
advantage,  the  parallels  of  latitude  increase  rapidly  soon  after  leaving  the  equatot, 
and  the  points  where  each  of  these  intersects  the  central  meridian  and  that  fonnlEig 
the  circumference  of  the  map  or  plane  of  projection  is  obtained  by  the  formuln — 


where  d  represents  the  distance  of  any  panllel  tnia  the  equator 
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tneridUn;  y  the  distaaco  of  the  same  from  tlio  equator  oq  the  marginal  meridiaa 
or  circumfereDC« ;  and  c  the  ratio  of  say  islitude  to  90". 

The  goomatrical  cooiitniction  of  the  projection  ia  estremely  simple,  aa  will 
be  Been  by  Fig.  I,  and  it  is  ia  its  favoor  that  a'-  special  tables  are  requirod.  Any 
map.drnughtsman  could  construct  a  map  of  the  world  on  this  projection  without 
difficulty  in  a  very  short  time. 

A  comparison  of  the  outline  map  of  the  world  drawn  on  Mr.  Van  der  Grintsn's 
projection  (Fig,  2)  with  those  drawn  on  Morcator's  and  Mollweide's  projections 
(Figs.  3  and  4)  will  give  »  good  geutral  idea  of  the  rrtatlre  merits  aod  defects,  and, 


\ 


taking  all  things  into  consideration,  there  can  be  little  doubt  that  Mr.  Van  der 
Grinteo's  projection  possesses  advantages  over  the  others  for  special  purposes,  suoh 
as  representing  the  geographical  distribution  of  natural  phooomena,  oceanic  circu- 
lation, trade  routes,  etc.  For  educational  purposes  it  could  hardly  be  recom- 
raeoded  any  more  than  the  others  referred  lo,  and,  indeed,  in  some  respects  it 
would  be  more  likely  to  mislead  the  pupil,  especially  as  it  is  circular  iu  Ibrin  and 
has  the  nppearaoce  of  being  a  perspective  projection.  The  apparent  great  distance 
of  the  poles  from  the  continental  land  masses  would  be  sure  to  lead  to  confusion. 
To  obviate  this  to  some  extent,  it  is  suggested  by  the  author  that  for  ordinary 
purposes  the  exaggerated  northern  and  southern  polar  regions  could  be  cut  off, 
thus  giving  a  map  somewhat  the  appearance  of  MercatorV,  while  at  the  same  time 
possessing  the  advantage  of  conveying  a  fat  more  accurate  idea  of  relative  areas 
Even  in   this  projection,  however,  the  exaggeration  in  northern  and  southern 
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latitudes  is  coDsiderable,  and  it  is,  indeed,  imposnble  that  it  should  be  otherwise 
when  it  is  remembered  that  the  distance  between  the  poles  is  shown  on  the  map  is 
exactly  the  same  as  the  whole  circumference  of  the  globe  at  the  equator. 


THE  MONTHLY  BECOBD. 

TEE  800IZTT. 

Tribute  to  the  Antarctic  Expedition. — At  the  meetiDg  of  the  Council 
of  the  Society,  held  previous  to  the  Antarctic  meeting  in  the  Bojal 
Albert  Hall  on  November  7,  the  following  resolation  was  nnanimonalj 
passed  :  '*  The  Council  welcome  the  safe  return  of  Captain  Soott  and 
the  officers  and  men  of  the  Discover^/  from  their  difficult  and  perilous, 
but  most  successful  expedition.  The  Council  record  their  high  appre- 
ciation of  the  great  services  of  Captain  Scott,  and  of  the  qualities  for 
command  which  enabled  him  to  secure  such  complete  results,  which 
are  far  greater  than  were  anticipated  in  every  respeot.  The  offioen, 
including  the  civilian  staff,  were  each  in  charge  of  a  special  scientific 
department,*  but  all  helped  each  other.  The  warrant  officers  and  the 
men  have  also  earned  cordial  recognition  for  their  zeal,  discipline,  and 
endurance  under  exceptionally  trying  circumstances.  The  Council 
notice  with  pleasure  the  perfect  harmony  which  prevailed  throughout 
the  long  period  of  this  Antarctic  service,  and  the  loyal  attachment 
that  subsisted  between  the  officers  and  men  and  their  commander. 
To  this  good  feeling,  due  alike  to  the  rare  gifts  of  the  commander 
and  the  excellent  dispositions  of  those  under  his  orders,  the  great 
success  of  the  expedition  must  be  mainly  ascribed.  To  all  the  ex- 
plorers the  Council  resolve  to  accord  most  oordial  and  heartfelt 
thanks  for  their  admirable  services." 

ETTBOPE. 

History  of  the  Tyne  and  Wear. — Mr.  Woolacott  has  contributed  a  paper  to 

the  Philosophical  Society  for  the  University  of  Durham,  on  **  The  Geological  History 
of  the  Tyne,  Wear,  and  Associated  Streams"  (Proceedings  of  the  University  of  Durham 
Philosophical  Society,  vol.  ii.  part  3,  1903),  in  which  he  points  out  that  there 
have  probably  been  four  cycles  of  river  and  stream  development  in  Northumberland 
and  Durham.  The  first,  between  the  Permian  and  Cretaceous  times,  affects  only 
the  upper  courses  of  existing  rivers.  The  second  occurred  between  the  post- 
Cretaceous  uplift  and  the  glacial  period.  Most  of  the  smaller  streams  developed 
during  this  epoch  have  been  totally  obliterated  by  their  valleys  being  filled  with 
drift  during  the  glacial  period,  and  also  many  of  the  larger  streams  have  had  their 
courses  changed.    The  Wear,  probably  a  dip  stream  throughout  its  course,  may 


*  Armitage :  navigation  and  magnetic  observations  at  sea.  Boyds :  metoondogy. 
Barne :  tidal  observations.  Mulock :  cartography.  Skclton  :  photography.  Koettlitz  : 
bacteriology.  Wilson :  vertebrate  biology.  Hodgson  :  invertebrate  biology.  Bemacchi: 
magnetism,  seismology,  pendulum  observations.    Ferrar :  geology. 
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have  been  a  tributary  of  the  Tees,  but  was  probably  beheaded  by  a  subsequent 
tributary  of  the  Tyne,  which  had  been  developed  along  the  edge  of  the  outcrop  of 
the  Permian  rocks  along  the  line  of  the  present  Team.  This  would  account  for  the 
Gleadon  valley,  which  was  probably  further  deepened  by  a  small  tributary  of  the 
Tyne  before  glacial  times.  The  Tees,  too,  which  once  flowed  by  the  valley  of 
the  Leven  and  the  Esk  to  the  sea,  may  also  have  been  captured  by  a  subsequent 
stream  of  the  Triassic  outcrop  roughly  parallel  to  that  diverting  the  Wear  along 
the  Magnesian  limestone.  The  third  cycle  began  at  the  end  of  the  ice  age,  during 
which  many  smaller  valleys  were  obliterated,  the  larger  ones  being  partly  filled 
with  drift.  In  many  cases  the  streams  cut  through  the  rock  rather  than  the 
boulder  clay.  The  Wear  eroded  a  new  course  from  Durham  to  Sunderland,  while 
the  Team  now  flows  in  the  pre-glacial  valley  over  glacial  deposits.  The  Tyne 
follows  the  general  course  of  the  pre-glacial  valley,  but  has  changed  its  bed 
.  considerably.  To  the  north,  the  Blyth  and  Wansbeck  and  other  streams  are 
post-glacial  with  courses  largely  to  the  north,  while  the  Sleekbum  valley,  between 
the  streams  mentioned,  is  pre-glacial.  The  fourth  cycle  began  with  the  formation 
of  the  raised  beaches  of  the  district,  which  indicate  a  depression  of  some  150  feet, 
probably  not  uniform,  but  the  changes  brought  about  in  this  recent  cycle  have  not 
been  important.  The  denes,  deep-cut,  small,  gorge-like  valleys,  between  Sunderland 
and  Castle  Eden,  run  right  across  the  raised  beaches. 

The  Climates  of  Iceland  and  Horth- Western  Europe.— We  have  re- 
ceived a  reprint  of  an  extremely  valuable  and  suggestive  paper  published  in  the 
Sitzungsberichte  of  the  Vienna  Academy  of  Sciences  by  Dr.  J.  Hann,  on  the 
weather  anomalies  of  Iceland  during  the  period  1851  to  1900,  and  their  relation 
to  those  of  North-Westem  Europe  during  the  same  period.  The  paper  is  primarily 
a  discussion  of  the  remarkable  series  of  observations  made  during  many  yeara  by 
Herr  0.  Thorlacius  at  Stykkisholm,  in  north-western  Iceland,  and  published  in 
abstract  in  the  Journal  of  the  Scottish  Meteorological  Society,  These  observations 
have  been  treated  more  than  once  by  Dr.  Buchan  in  papers  published  in  the 
Scottish  Society*s  Journal,  but  Dr.  Hann  deals  exhaustively  with  the  full  fifty 
years*  record,  and  compares  the  results  with  similar  records  for  Greenwich,  Brussels, 
and  Vienna,  and  for  a  shorter  period  with  Funta  Delgada,  in  the  Azores.  Many 
points  of  interest  are  brought  out,  but  the  most  important  conclusions  are  probably 
those  revealed  by  the  comparison  of  the  Iceland  and  Azores  records.  These 
stations  are  situated  near  two  great  centres  of  atmospheric  action — the  one  nearly 
on  the  axis  of  the  permanent  low-pressure  belt  of  the  North  Atlantic,  and  the 
other  in  the  high-pressure  zone  of  the  "  horse  latitudes."  Dr.  Hann  finds  that 
when  pressure  is  excessive  at  Funta  Delgada,  it  is  in  the  majority  of  cases  below 
the  normal  at  Stykkisholm,  and  conversely,  indicating  a  connection  between  the 
two.  When  the  difference  of  pressure  is  greater  than  the  normal  during  the  winter 
months,  the  warm  oceanic  winds  are  stronger  than  usual,  and  temperature  in 
Western  and  Central  Europe  is  above  the  average;  when  the  difference  is  less 
than  the  normal,  the  oceanic  winds  are  weakened,  and  European  temperatures  are 
below  the  average.  In  the  later  sections  of  the  paper  Dr.  Hann  discusses  the 
climate  of  Stykkisholm  itself  in  greater  detail,  and  compares  it  with  that  of  Green- 
land, using  the  stations  Angmagsalik  and  Godhaab.  The  results  obtained  with 
reference  to  the  effects  of  fohn  winds  on  the  Greenland  coast  are  of  special  interest. 
Dr.  Hann^s  study  of  the  problem  by  the  application  of  quite  general  methods  forms 
a  very  important  addition  to  the  more  special  researches  of  Pettersson,  Meinardus, 
and  others,  and  seems  to  bring  us  a  step  nearer  to  successful  weather  forecasting 
for  long  periods. 

Old  Biver  Terraces  near  Vienna.— Two  years  ago,  Dr.  F.  Sohaffer  called 
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uttentJon  in  tho  MitUilvjigm  of  the  Vienoa  Oeognipbical  Society  to  Uie  gnrel 
terraoei  nbich  line  the  hills  around  that  city,  some  of  which  had  not  prericHuIy 
been  r«cogi]izod  u  bearing  that  character.  He  has  lioce  maiia  a  furthar  rttidy  of 
the  Ruhjecl,  to  which  he  recun  ia  the  fame  publicatioD  (No^.  3  and  4  of  the 
preeoDi  year),  poiotiag  out  the  iolerest  tchich  it  foueum,  oot  only  as  tbnowing  new 
light  on  the  put  phjsical  hiitory  of  the  region  arouDil  VieI)Ill^  but  from  the  wider 
point  of  view  of  p&st  ohanges  affecting  the  whole  region  of  Central  and  Soatbem 
ICurope  and  the  Mediterrsaean.  Trof.  de  Lamothe,  to  whom,  among  others.  Dr. 
t^halt'er  pointed  oot  the  river-terraoes  ia  the  neighbourhood  of  Vieona  at  the  meeting 
of  the  IntemRliooiiI  Geological  Congreas  last  year,  and  who  was  quite  prepared 
to  ficcept  I'r.  SchaSer'E  interpretation  of  them,  haa  for  lome  time  bean  invealigating 
uroilnr  terraoet  OQ  the  Rhine,  Moselle,  and  Rhone,  and  in  Algeria  on  the  laaer  and 
the  Hedilertaoean  coast.  The  romar1;able  point  brought  out  by  these  ratc&rchw 
is  the  marked  agreement  in  lbs  altitude  of  the  succesuTe  t«rracos  of  wiiielj' 
separated  looalitiea,  which  seems  to  point  to  a  connecljon  between  their  moda 
of  origin.  The  terraces  round  Vienna  show  the  sime  genera!  ngreemeiil,  as 
do  alEu  those  lately  deKiibed  by  Sdvasloa  from  the  valley  of  the  Sereth  in 
Itcraanin,  and  thus  seem  to  give  new  mpport  to  De  Limothe's  oonclusion,  iliat 
we  have  here  an  evidence  of  paat  movements  in  the  level  of  the  Medilerraoeoii, 
whicli  have  in  turn  influenced  the  physical  history  of  the  rivers  of  the  adjacenl 
continents.  Dr.  ScbafTer  hopea  before  long  to  discuss  the  subject  in  greater  detail, 
and  as  Prof,  de  Lamothe  is  also  continuing  his  investigation »,  the  rosulta  trill  be 
awaited  with  much  interest. 

Tree  and  Bash  Limits  in  the  Eastern  Alps.— The  asei'ciatioQ  for  the  pro- 
tection lit  alpine  plants  has  lately  inaugurated  a  aeries  of  systematic  obeerrationa 
on  the  nltitudinal  limits  of  the  growth  of  trees  and  shrubs  in  the  Eastern  Alps,  and 
though  the  data  collected  are  not  yet  sufficient  to  allow  of  a  complete  diicusiioa  of 
the  question,  certain  results  have  been  gained,  which  are  summarized  by  Eari 
Sobmuiz  in  the  Mtttciluni/en  of  the  German  and  Austrian  Alpine  Club  (1904,  No. 
13 ).  When  the  scheme  was  first  set  on  foot  by  the  association,  great  numbers  of 
applications  were  made  for  the  schedules  which  had  been  prepared  in  order  to 
facilitate  the  recording  of  the  data  on  a  uniform  plan,  but  comparatively  few  have 
been  returned  filled  up.  Thimks,  however,  to  the  enthusiasm  of  a  few  observers, 
10!  8  determinations  of  nitilude  had  down  to  last  year  been  vQect«d,  and  these 
cover  the  greater  part  of  the  Eastern  Alpe.  In  summarizing  the  results  in  tabalar 
form,  the  writer  gives  the  upper  limit  of  growth  in  the  case  of  three  treea,  the 
spruce  fir,  tho  larob,  and  the  cemhra  pine  ("  zirbe  "),  dialinguishing  also  the  altitodea 
attained  in  the  north  and  south  of  the  range  (the  parallel  of  47°  being  taken  as  the 
dividing  line)  and  according  to  the  aspect  of  the  slopes.  In  the  case  of  brushwood 
(juniper,  dwarf  wiilowa.grren  alder,  etc.),  both  theupi«rand  lower  limits  are  given. 
0(  the  three  trees  mentioned,  the  cembra  pine  reaches  the  greatest  altitude,  the 
average  upper  limit  lying  at  G!i2r,  feet,  while  single  specimens  reach  0775  feet. 
The  mean  for  the  three  trees  ia  'J12i)  feet,  and  the  difference  between  the  altitude! 
reached  in  the  north  and  south  of  the  range  averages  about  305  feet  (the  highct 
figure  naturally  referring  to  the  south).  As  regards  aspool,  the  slopes  facing  mU 
give  the  highest  figure  in  tha  case  of  all  three  trees,  the  northerly  slopes  coming 
nest  (on  a  general  average),  the  southerly  third,  and  the  easterly  last.  The  facta 
in  regard  to  the  smaller  growths  are  more  complicated  and  cannot  be  briefly 
summarized,  but  it  may  he  mentioned  that  the  means,  for  four  kinds  of  bushv,  of 
the  average  lower  and  upper  limits  of  growth  are  1034  and  (3358  leet  respectively. 
The  difference  between  the  northern  and  southern  parts  of  the  rang*  doM  not 
appear  to  be  ao  marked  aa  in  the  case  of  the  trees. 
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Distribution  of  Mean  Height  in  Switzerland.— From  various  points  of 

view,  the  influence  on  physical-geographical  conditions  of  the  mean  eleyation  of  a 
district  is  of  more  importance  than  that  of  its  extreme  elevation.    Thus  it  has  been 
shown  that  in  Switzerland  both  the  limit  of  tree-growth  and  the  snow-line  occur  at 
a  higher  level  where  the  general  or  mean  elevation  is  a  high  one,  than  it  does  where 
the  general  elevation  over  an  equal  area  is  less,  even  though  the  extreme  heights 
may  be  greater.    A  recent  study  of  the  distribution  of  mean  elevation  in  Switzer- 
land, carried  out  with  much  care  by  Dr.  Liez,  a  pupil  of  Prof.  E.  Bruckner,  is 
therefore  of  considerable  interest  {Jahrtsbericht  Gtogr,  OesdU.  Bern,  vol.  xviii. 
pp.  1-38).    The  first  part  of  the  paper  is  taken  up  with  an  elaborate  discussion  of 
the  methods  employed  for  the  determination  of  mean  elevation,  and  the  influence^ 
on  the  results,  of  the  various  errors  which  may  be  introduced  in  the  course  of  the 
calculation.    The  second  part,  to  which  alone  attention  can  be  directed  here,  dis- 
cusses the  results  as  put  down  in  a  series  of  tables  and  maps  which  accompany  the 
paper.    Dr.  Liez^s  method  was  to  divide  the  whole  of  Switzerland  into  a  large 
number  of  natural  units,  formed  by  individual  mountain  groups  (or  by  lakes), 
the  mean  elevation  of  each  of  which  was  calculated  in  turn.    The  tables  give  also 
the  figures  for  each  group  representing  the  extremes  of  altitude,  the  volume  and 
ares,  and  also  the  total  areas  included  within  certain  fixed  contours  (at  intervals  of 
200  meters),  and  the  areas  included  between  each  successive  pair  of  contour  lines. 
The  first  map  shows  the  subdivisions  adopted,  and  their  corresponding  mean 
elevations ;  but,  in  order  to  bring  out  the  facts  with  greater  clearness,  the  author 
has  constructed  a  second  map,  on  which  lines  are  drawn  dividing  up  the  whole 
country  into  zones,  each  of  which  is  characterized  throughout  by  a  similar  mean 
elevation.*    The  map  brings  out  clearly  the  threefold  partition  of  the  country 
between  the  Alps,  the  central  zone,  and  the  Jura,  the  dividing-line  between  the 
two  former  being  that  ropresenting  750  meters.    Within  the  Alps,  the  zone  with 
a  mean  elevation  exceeding  2000  meters  takes  an  irregular  course  from  south-west 
to  north-east,  being  pushed  southwards  near  the  two  ends  by  the  valleys  of  the 
Rhone  and  Rhine,  and  northwards  in  the  centre  by  the  influence  ;of  the  Ticino 
valley  and  the  Italian  lakes.    Between  these  points  it  widens  out  and  embraces  two 
separate  areas — those  culminating  in  Monte  Rosa  and  the  Finsteraarhorn — with 
mean  altitudes  exceeding  2800  meters,  while  the  widest  area  exceeding  2250  meters 
is  at  the  eastern  end,  in  the  Eogadine.    The  Mont  Blanc  area  does  not  attain  a  mean 
elevation  of  2500  meters.    A  difiisrence  between  the  Alps  and  Jura  is  saen  (1)  in  the 
steeper  fall  of  the  latter  towards  the  central  zone ;  (2)  in  the  smaller  influence  here 
exercised  by  the  river  valleys.    Dr.  Liez  has  also  calculated  the  mean  elevation  of 
the  three  main  divisions  (AlpF,  central  zone,  and  Jura),  the  figures  being  respec- 
tively (when  the  bottoms,  not  the  surfaces,  of  the  lakes  are  considered),  1654*7, 
570,  and  743*6  meters,  or  5429, 1870,  and  2440  feet.    He  also  gives  curves  showing 
the  relative  areas  of  each  falling  to  the  various  zones  of  altitude. 

Philip  Apianns's  Survey  of  Bayaria.-— A  very  complete  study  of  the  survey 

of  Bavaria  executed  in  the  sixteenth  century  by  the  well-known  geographer 
Philip  Apianus,  has  been  undertaken  by  Dr.  Max  Gasser,  who  publishes  an  article 
on  the  subject  in  the  Mitteilungen  of  the  Miinich  Geographical  Society  (vol.  i. 


*  The  exact  course  of  the  lines  will,  of  course,  depend  to  some  extent  on  the 
arbitrary  selection  of  the  separate  units,  and  iwill  therefore  represent  the  facts  of  dis- 
tribution in  a  generalized  way  only.  Thus,  if  valleys,  rather  than  mountain  groups, 
had  been  chosen  as  the  units,  the  results  would  have  been  somewhat  different  But 
the  large  number  of  the  units  is  a  guarantee  that  the  results  obtained  are  generally  in 
aooonlanoe  with  definite  facts. 
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part  i.).*    The  suiwej  was  carried  ont  undtr  tlie  orders  of  Dake  Albreolift  V.  of 
Bararia,  and,  as  we  know  from  Apianas*8  own  statements,  occupied  tlie  summer 
months  of  six  years,  within  the  interval  between  1654,  when  the  oommi«sion  was 
first  entrusted  to  him,  and  1563,  when  the  map  was  completed.     The  eaie  and 
labour  devoted  to  the  work  is  forcibly  described  by  CeUius  in  his  funeral  oratfoa 
{Tubingen^  1589),  in  which  we  are  told  that  during  the  course  of  the  surrcvf  the 
whole  of  Bavaria  was  **  dimensus,  emensus,  permensus,  remensos."     As  to  the 
methods  employed,  however,  we  have  to  fall  back  on  a  few  somewhat  Tagae  state- 
ments by  contemporaries,  and  an  examination  of  the  map  itself.    As  already  stated, 
this  was  completed  in  1563,  on  a  scale  roughly  corresponding  to  1 :  50,000,  while 
another  on  a  reduced  scale  more  fitted  for  practical  purposes  wis  brought  out  in 
1568.    The  original  map  has  long  been  lost,  but  a  copy  in  forty  aheets  (of  which 
thirty-six  are  preserved  in  the  map  collection  of  the  Bavarian  Gtoeral  Staff)  was 
made  by  Lieut.  T.  H.  Pusch  in  1756-61 ;  while  the  wood-blocks  from  which  the 
smaller  map  of  1568  was  printed  are  still  in  existence,  and  have  permitted  tiie 
taking  of  a  series  of  reprints.    The  map  was  reproduced  (with  some  alteiationi) 
by  Petrus  Welnerus  in  1579,  and  again  (almost  in  its  original  form)  at  Munich  in 
1651.    With  regard  to  the  method  adopted,  the  chief  point  to  be  settled  is  whether 
or  no  the  survey  was  based  on  triangulation,  as  was  thought  by  various  early  com- 
mentators.   Dr.  Gasser  holds  that,  while  there  is  no  a  priori  reason  for  rejecting 
this  idea,  an  examination  of  the  map  and  of  the  statements  of  contemporaries  shows 
that  it  is  untenable.    He  examines  carefuUy  the  technique  of  the  map^  its  sale, 
etc.,  and  finds  that  the  discrepancies  from  the  reality  are  toD  great  to  permit  the 
supposition  of  triangulation.   The  description  by  Georg  Ghdgemair  of  the  surveying 
instrument  invented  by  Apianus  throws  the  best  light  available  on  the  method 
adopted,  and  shows  that  the  survey  was  largely  based  on  oompiss  bearings  from 
elevated  positions,  and  that  it  formed  a  remarkable  combination  of  the  method  of 
polygons  with  that  of  intersections.    The  determination  of  distances  was  largely 
by  estimation,  depending  in  part  on  hearsay  only,  and  the  scale  is  found  to  differ 
considerably  in  different  parts  of  the  map.    In  its  construction,  much  care  was 
bestowed  on  the  fixing  of  the  geographical  co-ordinates  of  the  principal  places,  an 
extcDsive  series  of  latitudes  being  obtained  by  original  astronomical  observatitws, 
at  which  Apianus  was  an  adept.    The  difficulty  of  obtaining  longitudes  seems  to 
have  been  surmounted  by  the  method,  explained  by  Gemma  Frisins,  of  comlnning 
the  difference  of  latitude  with  the  direct  distance  between  pairs  of  places.    A 
comparison  of  the  smaller  with  the  larger  map  shows  that,  although  the  former 
naturally  contains  less  detail,  in  some  cases  it  supplies  data  not  included  in  the 
other ;  the  reduction,  however,  seems  to  have  been  effected  by  squaring  the  sorfue. 
A  comparison  with  modern  maps  is  of  interest  as  indicating  changes  that  have 
taken  place,  as,  e.^.,  in  the  extent  of  wooded  areas.    It  shows,  also,  how  carefully 
the  river-system  was  lud  down  by  Apianus.    In  conclusion,  the  writer  expresses 
the  opinion  that  the  survey  was  the  most  complete,  not  only  of  the  time  in  wliich 
it  was  made,  but  of  the  whole  period  down  to  the  introduction  of  triangulation. 

ASIA 

M.  Geryais-Conrtellemont  in  Western  China. — ^Ever  since  the  French 

traveller,  M.  Bonin,  discovered  some  years  ago  the  remarkable  bend  made  by  the 
upper  Yang-tse  in  the  neighbourhood  of  Li-kiang-fu,  the  district  has  exercised  a 
considerable  attraction  for  explorers,  several  of  whom  have  since  visited  the  locality. 


*  The  MUttilungen  form  the  continuation  of  the  Jahretberiehte  hitherto  iasned  hj 
this  society. 
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The  latest  of  these  is  M.  Gknrais-ConrteUemoDt^  who  last  year  made  a  journey 
in  this  region  aooompanied  by  his  wife,  by  whom  a  shoit  account  of  the  jonmey 
has  been  giyen  in  the  Bevue  de  Q4ographie  for  September  1  of  this  year.  It  is 
somewhat  singular  that  the  travellers  should,  like  some  of  their  predecessors,  have 
regarded  the  question  of  the  bend  of  the  Tang-tse  as  still  presenting  a  geographical 
problem  at  the  time  of  their  visit,  although,  after  the  report  of  M.  Benin's  journey 
had  appeared,  there  could  be  no  valid  ground  for  doubting  the  correctness  of  his 
statement.  Mme.  Gervais-Courtellemont  says  that  a  controversy  had  arisen 
between  French  and  English  geographers  on  the  subject,  but  the  only  apparent 
ground  for  this  statement  seems  to  be  a  remark  which  was  made  in  the  Journal 
when  the  first  announcement  of  M.  Benin's  discovery  came  to  hand,  that  it  was 
difficult  to  reconcile  his  view  with  the  results  of  former  work  in  this  region.  As 
we  remaiked  when  fmther  details  were  available,  and  have  since  repeated  on 
various  occasions,  the  difficulty  spoken  of  arose  from  the  incorrect  representation 
of  the  bend  of  the  river  in  the  preliminary  sketch-map  issued  by  the  Paris  Geo- 
graphical Society  and  was  completely  eliminated  when  the  more  detailed  account 
was  published.  Without  supplying  a  complete  survey  of  this  part  of  the  river, 
which  the  nature  of  the  country  would  render  a  difficult  task,  M.  Courtellemont 
has  done  something  to  permit  the  bend  to  be  laid  down  with  more  precision  than 
hitherto.  Like  Mr.  Consul  Litton,  whose  visit  to  this  region  was  referred  to 
in  the  Journal  for  June  last  (p.  783),  the  French  travellers  went  north  from 
Li-kiang-fu  up  the  centre  of  the  great  bend,  but,  unlike  Mr.  Litton,  kept  on  in 
this  direction  until  the  river  was  struck  at  the  northern  extremity  of  the  loop. 
The  course  of  the  river  is  said  to  have  been  sighted  from  points  of  vantage  at  seven 
different  places,  but  many  of  these  lay  at  a  considerable  distance  from  the  route.  The 
journey  was  made  under  some  difficulties  owing  to  the  wild  and  rugged  nature  of 
the  mountains  (the  main  range  of  which  lay  to  the  left  of  the  route),  and  the  snow 
which  fell  constantly,  but  M.  Courtellemont  kept  up  his  plane-table  work  through- 
out. The  river  is  said  to  flow  in  steep- sided  cailons,  having  cut  down  its  bed  to  a 
great  depth  through  the  limestone  formation,  but  volcanic  forces  are  called  in  as 
an  explanation  of  the  rupture  of  the  chain  to  allow  of  the  passage  of  its  waters. 
Whether  any  evidence  for  this  hypothesis  was  obtained  is  not  stated. 

Journey  in  Eastern  Tibet.— We  are  informed  that  an  American  traveller, 
Mr.  F.  H.  Nichols,  reached  Bhamo  on  September  12  last,  after  a  journey  in  the 
Chinese-Tibetan  borderland.  He  left  Chungking  in  September,  1903,  and  made 
his  way,  apparently  by  the  usual  route,  to  Chiamdo  on  the  upper  Mekong,  where 
he  spent  several  months  in  a  lamasery  learning  Tibetan,  with  a  view  to  pushing 
on  towards  Lhasa.  In  this  he  was  disappointed  owing  to  the  advance  of  the 
British  expedition,  and  therefore  went  south  to  Tali  and  Bhamo. 

AFBIOA. 

Major  Powell- Cotton's  Hew  Expedition.— On  November  2,  Major  Powell- 
Cotton  left  London  for  Khartum  via  Marseilles  and  Cairo.  He  intends  to  proceed 
up  the  White  Nile  to  Lado,  where  he  hopes  to  be  met  by  a  Swahili  caravan  from 
Uganda  and  an  armed  escort.  Striking  south  from  this  point,  the  explorer  will 
pass  through  the  eastern  side  of  the  Great  Forest,  probably  visiting  the  Semliki 
and  the  western  slopes  of  Ruwenzori.  Thence  he  vill  make  his  way  along  the 
country  to  the  immediate  west  of  the  watershed  of  the  Tanganyika  and  Congo 
systems  southwards  towards  Katanga.  Eventually  Major  Cotton  hopes  either  to 
trarerse  the  whole  of  the  eastern  side  of  the  Congo  Free  State,  reaching  British 
territory  in  Nyasaland,  and  then  proceeding  to  the  coast,  or  to  steer  right  across 
derman  territory.   His  object^,  which  are  mainly  zoological,  are  to  try  and  increase 
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our  knowledge  of  the  okapi,  obttdn  spedniflmi  of  the  giant  pig  in  the  Gkeat  Fornix 
and  ascertain  the  tmth  ahout  the  watei^lioD,  said  to  inhabit  the  iipp6r  Congo 

waters. 

Journeys  in  Bnanda.— An  interesting  account  is  given  in  Globug  (toL  86^ 
No8. 1  and  6)  of  journeys  in  the  extreme  west  of  German  East  Africa  made  in 
^  1^2-3  by  Lieut,  von  Parish,  who  went  ont  in  1901  as  an  oflBoer  in  the  mflitary 
/  forces  of  the  Protectorate,  and  at  the  end  of  the  same  year  reoeiTed  the  appointiDSOt 
of  commandant  of  the  Qerman  post  of  Ishaogi,  on  lAke  Ely  a.*  Daring  his  Rsi- 
dence  here  and  his  subsequent  journeys  in  Ruanda  his  health  auflforad  aevenly,  and 
being  ordered  liome  on  this  account,  he  died  ahnost  immediatelj  aflar  hia  arrifsl 
in  Germany.  His  notes  on  his  jonmeya,  which  contain  vivid  descriptions  of  tbii 
interesting  comer  of  the  German  territory,  as  well  as  particalars  as  to  the  nati?e 
tribes,  have  been  prepared  for  publication  by  Baron  Parish  von  Seflenbarg;  and  are 
illustrated  by  instructive  photographs  of  the  country  and  people.  The  first  joomey 
led  east  from  Lake  Eivu,  over  the  picturesque  mountains  whioh  boond  its  tnragh 
on  this  side  and  across  the  valley  of  the  Nyavarongo  to  Nianza,  the  capital  of  King 
Msinga  of  Ruanda,  to  whom  he  was  sent  on  a  mission  in  companj  with  Captain 
von  Beringe.  The  king,  who  has  only  been  visited  by  a  few  Europeans,  belaog8,as 
is  well  known,  to  the  race  of  the  Watussi,  the  northern  intruders  into  this  rs^on, 
who  have  here  obtained  the  sovereign  power,  though  in  some  other  districts  they 
are  subject  herdsmen.  The  kiog  is  one  of  the  few  remaining  African  potentates 
who  still  retain  a  considerable  amount  of  barbaric  power,  little  touched  by  Enropean 
iDfluence,  though  he  has  latterly  shown  himself  well  disposed  to  hia  G^erman  neigh- 
bours. He  and  the  other  Watussi  are  of  quite  gigantic  stature,  and  have  well- 
formed  features,  often  quite  Semitic  in  type.  From  Nianza  the  two  offioos  went 
north,  striking  the  Nyavarongo  near  where  it  was  crossed  by  Von  GiStzen,  and 
ascending  the  Mkunga,  a  stream  of  equal  volume,  whose  valley  forms  a  direct 
continuation  of  that  of  the  upper  Nyavarongo,  which  makes  its  sharp  bend  to  the 
cast  just  at  the  junction.  This  region  is  one  of  running  streams,  waterfalls,  lakes, 
and  mountains,  and  eeexns  a  fitting  cradle  for  the  ultimate  headstreama  of  the  Nile. 
The  photograph  of  the  Mkunga  (merely  one  out  of  many  of  these  headstreams), 
gives  a  striking  impression  of  the  amount  of  water  that  must  be  gathered  from  this 
mountain  region  into  the  Elagera.  Its  valley,  whioh  is  described  as  of  great  beauty, 
was  followed  up  to  the  twin  lakes  Ruhondo  and  Mwuleru,  from  whioh  it  issues. 
The  latter  is  surrounded  by  high  mountains,  and  presented  a  particularly  imposing 
appearance.  During  this  time  constant  views  were  obtained  of  the  great  Eirunga 
volcanoes,  some  of  which  the  travellers  now  ascended  before  making  their  way  back 
to  Lake  Kivu.  During  the  whole  journey  great  cold  was  experienced.  LieuL 
von  Parishes  second  journey,  made  in  spite  of  increasing  ill  health,  led  bj  a  different 
route  to  Msinga's  capital  and  the  German  mission  station  of  Isawi.  Lake  Eivu 
was  left  at  Bujonde,  about  the  middle  of  the  eastern  shore,  and  the  route  was  found 
to  be  a  comparatively  easy  one,  and  is  recommended  as  the  best  permanent  line  of 
communication  between  the  Victoria  Nyanza  and  Eivu.  It  would,  however, 
necessitate  a  ferry  across  the  Nyavarongo,  which  where  crossed  was  a  deep  stream. 
Jjieut.  von  Parish  came  across  many  of  the  Watwa,  the  so-called  dwarf  race  of  this 
region,  who  had  been  subjected  by  the  Wahutu  before  these  in  turn  fell  under  the 
domination  of  the  Watussi.  Though  small  by  comparison  with  the  Watuaai,  they 
did  not  seem,  on  the  average,  much  inferior  in  stature  to  the  Wahutu.  The  latter 
will  not  eat  or  sleep  in  company  with  them,  though  the  Watussi  have  no  such 
objection.  The  return  march  to  the  south  end  of  Eivu  led  through  a  little- 
known  country,  difficult  on  account  of  the  steep  ascents  and  descents,  but  of  the 
beauties  of  whose  fern-clad  slopes  and  primeval  forests  a  glowing  description  is  given. 


THE  MONTHLY  RECORD.  679 

Former  Olaeiation  in  Soufh  AMoa. — ^The  evidence  for  a  former  extensive 
glaciation  in  South  Africa,  which  has  for  some  years  been  gradoally  increasing, 
thanks  to  the  work  of  the  geological  snnrey  officers,  as  regards  Cape  Colony,  Natal, 
etc.,  has  lately  been  extended  to  the  Transvaal,  where  Mr.  E.  T.  Mellor  has  found 
glaciated  surfoces  in  the  district  between  Pretoria  and  Balmoral  (Trans.  Oeol,  Soc. 
8.  Africa^  vol.  viL  part  1.,  1904).  Mr.  Mellor's  observations  may  be  summarized 
thus:  In  the  district  lying  between  the  Eland's  river  and  Balmoral,  outlying 
patches  of  glacial  deposits  representing  the  lower  portion  of  the  Karroo  system  are 
of  ft^uent  occurrence.  They  consist  (apart  from  some  sandstones  and  shales) 
cluefly  of  conglomerates,  presenting  a  general  similarity  to  boulder-days,  although 
the  matrix  is  often  rather  of  a  sandy  than  clayey  character.  The  contained 
boulders  are  very  miscellaneous  in  size  and  composition,  but  always  include  a 
preponderance  of  rocks  occurrirg  most  abundantly  or  exclusively  to  the  north 
of  their  present  position.  The  glacial  deposits  were  laid  down  upon  a  land  surface 
of  considerable  variety,  many  features  of  which  reappear  with  slight  modification 
in  the  present  landscape.  Where  the  glacial  deposits  have  been  only  recently 
removed,  glaciated  rock-surfaces  are  of  frequent  occurrence,  presenting  a  charac- 
teristic polish  and  striation.  The  direction  of  the  strias  (which  is  very  constant 
over  widely  separated  areas),  together  with  the  distribution  of  the  boulders,  shows 
that  the  direction  of  the  ice-movement  was  from  north-north-west  to  south-south- 
east. Lastly,  that  the  ice-sheet  was  of  very  considerable  magnitude  is  shown  by 
the  extent  of  the  deposits  and  their  occurrence  at  very  various  levels,  as  well  as  by 
the  parallelism  and  constancy  of  direction  of  the  strise. 

The  Censiu  of  Britiah  South  Africa.— The  tabulated  results  of  the  census 
of  the  various  South  Africau  colonies,  carried  out  early  in  the  present  year,  were 
presented  to  Parliament  in  July  last  as  an  official  report  (Cd.  2103).  We  can  only 
refer  here  to  the  more  general  figures,  though  the  tables  include  a  large  amount  of 
detailed  information  as  to  race,  sex,  and  age  distinctions,  besides  giving  the 
individual  figures  for  the  various  census  districts,  and  in  some  cases  for  the  chief 
towns.  The  general  totals  for  the  respective  colonies  and  protectorates  are  as 
follows : — 


Whitea.  I  Coloured.  TotAl. 


Cape  Colony 

Transvaal  and  SwazQand 
Orange  River  Colony 
Southern  Rhodesia   ... 
Natal 


580,380  i        1,825,172  2,405,552 

300,225  '         1,053,975  1,354,200 

143,419                     241,626  385,045 

12,623                        —  — 

97,109  I           187,582*  284,691* 


The  increase  in  the  total  population  of  Cape  Colony  is  57*51  per  cent,  since  1891, 
while  the  percentages  for  the  white  and  coloured  population  are  53*96  and  58*68 
respectively.  In  the  Orange  Itiver  Colony  the  percentages  to  total  population  of 
white  and  coloured  respectively,  which  in  1890  had  been  37*45  and  62*55,  amounted 
in  1904  to  37*25  and  62*75  respectively,  or  a  very  slight  relative  increase  of  natives. 
The  relative  increase  of  natives  since  1880  is,  however,  much  more  considerable. 
In  Southern  Rhodesia  the  total  net  increase  of  whites  has  been  1591  in  the  past 
three  years.  The  coloured  population  of  the  Transvaal  includes  a  small  proportion 
(1*7  per  cent,  of  total  population)  of  non-native  races,  while  in  Natal  the  number 
of  Indians  alone  reaches  100,918. 


♦  Exclusive  of  native  areas. 
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AUBZOA. 

Exploration  in  Horfhem  Alaska.— The  most  Talaable  addition  jefc  made  to 
our  knowledge  of  Noithem  Alaska  is  that  roBultlDg  from  an  expedition  sent  oat  in 
1901  by  the  UDlted  States  Geological  Surrey  under  Messrs.  W.  J.  Peten  and  F. 
C.  Schrader,  which  has  lately  been  described  in  detail  in  a  publication  issued  by 
the  Survey  (Professional  Paper  No.  20,  Washington,  1904).      Previoas  to  thii 
expedition  our  knowledge  of  the  northern  interior  had  depended  chiefly  on  jouraeys 
made  by  Lieut.  Howard,  of  the  U.S.  Nary,  in  1886,  and  by  Mr.  J.  H.  Turner,  in 
1890,  but  as  neither  of  these  was  able  to  carry  out  a  regular  survey,  the  recent 
expedition  is  the  first  which  has  executed  a  survey  with  precise  instruments  inm 
the  Yukon  to  the  north  coast.    It  has  also,  for  the  first  time,  supplied  an  accnnts 
general  knowledge  of  the  physical  features  of  this  part  of  North  America.  In  1899 
the  discovery  had  been  made  of  the  probable  existence  of  a  passable  route  between 
the  upper  Koyukuk  (a  northern  tributary  of  the  Yukon,  and  the  Arctic  coast,  and 
of  this  it  was  decided  to  take  advantage,  more  especially  as  the  gold  fever  following 
on  the  Elondyke  discoveries  had  led  to  the  foundation  of  a  trading  post  at  Berg- 
man, 500  miles  up  the  Koyukuk  river.  In  order  to  avoid  the  necessity  of  wintering 
in  this  inhospitable  region,  a  stait  was  made  from  Skagway  early  in  Febniary,  the 
journey  down  the  Yukon  being  done  by  means  of  dog-sledging  (**  mushing,"  as  it 
is  termed).    Bergman  was  reached  on  April  10,  but  it  was  then  necessary  to  wait 
some  time  for  the  breaking  of  the  ice  on  the  Koyukuk,  a  description  of  which  is 
given  by  Mr.  Schrader.    As  in  other  arctic  rivers,  it  was  characterized  by  the 
arching  of  the  ice — that  in  the  centre  being  raised  to  a  considerable  height  above 
that  at  the  margins.   Mr.  Schrader  thinks  this  is  due  to  the  permanent  subterranean 
frof  t,  which  grips  the  ice  with  a  firm  hold  to  the  shores.    From  Bergman  the  party 
proceeded  80  miles  up  the  river  by  steamboat  to  Bottles,  a  new  supply  post  near 
the  67th  parallel.  Starting  hence  on  June  13,  John  river,  a  large  tributary  of  the 
Koyukuk,  was  ascended  in  canoes  to  its  headwaters,  and  a  portage  of  5  miles 
made  through  the  mountains  to  the  Anaktuvuk,  the  large  east  fork  of  theColville  * 
which  was  descended  to  the  Arctic  coast.    This  was  then  followed  to  Point  Barrow 
(in  part  in  company  with  Eskimos),  and  the  journey  continued  in  an  open  whale- 
boat  until  a  steamer  was  happily  met  at  the  Corwin  coalfields  (September  18). 
During  the  overland  journey  from  Bergman  a  survey  was  carried  out  by  a  oombina- 
lion  of  plane-table  work,  triangulation,  and  tacheometry,  while  a  geological  examina- 
tion  of  the  country  was  made  throughout.    Mr.  Schrader  gives  an  excellent  sketch 
both  of  the  geographical  and  geological  features  of  the  region,  but  it  is  possible  here 
to  refer  to  the  most  important  of  these  only.    Three  well-marked  natuial  provinces 
are  defined — the  mountain  or  middle,  the  Koyukuk  or  southern,  and  the  Arctic 
slope  or  northern.    The  mountain  zone  is  regarded  as  the  true  prolongation  of  the 
Kocky  mountain  system,  which  bends  wefctward  across  the  international  boundary, 
taking  the  curve  characteristic  of  the  concentric  orography  of  Alaska,  and  embrac- 
ing the  Yukon  basin  and  plateau  to  the  south.    Westward  it  seems  to  split  into 
two  branchep,  of  which  the  northern  terminates  in  the  abrupt  cliffs  of  paleozoic 
rocks  at  Capo  Lisburne.    The  northern  province  is  formed  by  a  gently  rolling  plain 
bordering  the  mountains,  and  giving  place  seawards  to  an  almost  level  tundnu 
These  plains  are  considered  to  te  the  counterpart  of  the  great  plains  of  the  western 
United  States,  while  the  Yukon  basin  seems  to  represent  the  Great  Interior  basin. 
The  mountains — for  which,  in  the  section  under  review,  Mr.  Schrader  adopts  the 

*  Tbe  (Jolyille,  it  will  be  remembered,  was  at  one  time  imagined  to  be  the  termina- 
tion of  the  Yukon,  and  was  so  shown  on  many  maps  of  the  middle  of  the  nineteenth 
century. 
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name  Endicott  mouDtains,  originally  used  by  Allen  in  1885 — form  a  rugged  range 
with  a  general  elevation  of  from  5000  to  7000  feet,  having  the  appearance  of  a  dis- 
sected ancient  plateau  or^peneplain.  It  falls  more  steeply  to  the  north  than  to  the 
south.  The  Koyukuk  province  again  seems  composed  of  two  zones,  at  a  higher 
and  lower  level,  the  features  of  which  have  been  carved  from  two  former  plateaus. 
The  Golville  river,  which  drains  the  northern  plains,  is  a  large  stream  with  a 
current  varying  from  2  to  6  miles,  the  latter  figure  referring  to  places  where  rapids 
occur.  These  would  not  exist,  probably,  at  high  water,  which  seems  to  take  place 
in  June.  It  has  evidently  long  been  cutting  westwards,  on  which  side  it  has  high 
blulTs,  while  an  extensive  series  of  flats  fringes  the  eastern  side.  This  is  ascribed 
to  a  general  tilt  of  the  country.  The  delta  measures  some  20  miles  from  east  to 
west,  and  the  number  of  mouths  is  greater  than  has  been  supposed.  The  geological 
formations  of  the  country  explored  comprise  representations  of  most  of  the 
geological  ages  from  Silurian  to  recent,  and  the  past  structural  history  of  the  region 
is  discussed  at  some  length  by  Mr.  Scbrader. 

An  Instance  of  Geog^phioal  Influence  npon  Human  AfEedn.— The 

contrast  between  the  old  and  new  drift,  not  merely  in  the  surface  conditions,  but  in 
the  economic  ones,  is  very  clearly  shown  in  Illinois,  where  the  great  Shelbyville 
moraine  practically  separates  the  old  drift-covered  county  of  Cumberland  to  the 
south  from  the  new  drift-covered  county  of  Coles  to  the  north.  The  soil  in  the 
south  is  a  heavy,  rather  compact  grey  clay,  comparatively  free  from  organic  matter, 
overlying  a  greyish  subsoil ;  while  in  the  north  the  black  soil,  rich  in  humus,  is 
a  loose  light  loam,  richer  in  sand,  generally  coarser  in  grain,  and  covers  a  yellow 
subsoil,  passing  downward  into  blue.  The  land  requires  different  working.  The 
loose  northern  newer  drift  has  more  marshes,  but  many  have  been  drained  and  yield 
rich  soil.  In  the  impervious  clays  tilling  would  be  useless,  and,  moreover,  the 
natural  drainage  is  much  better  developed  than  in  the  north,  where  the  valleys  are 
less  mature.  The  great  stream  development  in  the  south  is  very  clearly  marked 
on  a  river  map.  The  northern  Cftrmers  call  their  own  land  Gk)d*s  country,  but  the 
older  drift  beyond  the  morainic  height,  Egypt  I  Outside  valley  floors  land  costs 
from  £5  to  £25  an  acre  in  the  north ;  £3  to  £6,  more  rarely  £8,  an  acre  in  the 
south.  The  yield  of  crops  justifies  this.  In  Coles  maize  yields  30  to  40  bushels 
per  acre,  wheat  7  to  14,  oats  36  and  over,  but  hay  is  relatively  less  important, 
while  the  total  value  of  crops  per  square  mile  is  £1000  and  upwards.  In 
Cumberland  maize  yields  only  20  to  30  bushels  per  acre,  wheat  less  than  7, 
oats  20  to  28 ;  hay,  mowed  mainly  by  machinery,  is  here  from  a  third  to  a  half 
as  much  again  per  square  mile  as  in  Colep,  but  the  total  value  of  crops  per  square 
mile  for  the  entire  county  is  only  from  £500  to  £1000.  The  density  of  population 
was  65'6  per  square  mile  in  Coles  in  1900,  but  only  46*1  in  Cumberland.  The 
town  population  is  greater  in  Coles,  16,000  out  of  34,000 ;  whereas  in  Cumberland 
it  is  only  3000  out  of  16,000.  Deducting  this,  the  density  of  the  country  area 
is  about  the  same  in  the  two  counties.  The  greater  prosperity  of  the  northern 
county,  however,  is  iDdicated  by  the  number  of  townspeople  it  can  support.  It  is 
remarkable  that  the  greater  prosperity  of  the  northern  county  is  shown,  not  merely 
in  the  better  dwellings — log  houses  still  are  common  in  Cumberland — ^but  even  in 
the  percentage  of  illiterates,  which  is  2*24  in  Coles,  3*58  in  Cumberland. 

Honduras. — According  to  a  monograph  on  Honduras  issued  by  the  International 
Bureau  of  the  American  Republics,  the  total  tonnage  entering  its  ports  in  the  year 
1901-2  amounted  to  876,322,  an  increase  of  385,123  on  the  tonnage  of  the  pre- 
ceding year.  There  are  now  60  miles  of  railway  traversing  its  richest  agricultural 
districts,  and  transporting  its  produce  to  Puerto  Cortes.  The  telegraph-lines  in 
1902  measured  a  length  of  3249  miles.    With  its  varied  climate  and  fertile  soil 
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everywben  covertng  its  towUnda  and  bighlsQila.  lioadurae  has  great  agricuiWi^| 
CApkdtJep.  Bat  its  ftunuDg  i>  still  very  backward,  aod  lauBt  contiaue  so  till  ^M^| 
are  better  niftda,  better  markets,  and  cheaper  trannport.  Tiie  native  rarolj  raisei 
more  crops  than  will  Boffioe  bim  till  a  new  barvest  is  gathered  in.  Few  fields  an 
properly  ploogbed,  and  the  sown  crop  is  left  to  itself.  Becent  yesrs,  however, 
show  in  all  parts  a  decided  advance  agriculturally.  Corn  is  tbe  chief  article  uf 
food,  and  maise  is  grown  eTerjwhere,  Though  two  craps  a  year  are  secured,  yel 
the  supply  is  always  short  of  the  demaod.  Tobacco  and  ooETee  are  rused  in  the 
mountaJDona  districts  of  the  west  and  centre,  The  fruit.growing  region  lies  aiong 
the  CaribbaaD  sea,  and  from  its  [urts  hundreds  of  thousaods  of  baDanaa  are  shipped 
anDually  to  the  gulf  ports  of  tbe  Uoited  States.  Coffee-growiiig  has  struck  root 
of  late  years,  and  Hooduras  coffee  is  of  excellent  quality.  The  cultivation  of 
potatoes  and  vegetables  in  steadily  improving  and  extending.  About  3^0  acres 
have  been  recently  reclainiBd  by  the  introduction  of  ar^ficial  canals.  This,  how- 
ever, is  hut  an  insignificant  area  compared  with  the  area  reclaimable  and  convertible 
into  profitable  fields  The  plain  of  Comayagua,  a  barren  waste  in  the  dry  season, 
might  be  turned  into  a  fruitful  garden  al!  the  year  round.  The  broad  alluvial 
plain,  again,  in  the  Quif  of  Fonseca,  now  desert  for  five  months  in  the  year, 
might  likewise  without  difficulty  be  made  Into  a  profitable  farming  district.  Tlie 
land  under  cereals  in  1!K)2  coinprieed  15,351  farms:  16,000  acres  were  andec 
banana  cultivation,  7600  acres  under  planiains,  5140  acres  under  eugar-cane,  and 
3700  acres  nnder  indigo.  Tbere  are  reported  to  be  410,850  orange  and  lemon  trees, 
l,'^3y,428  coco-not  trees,  13,317,607  cofi'ee  trees,  and  300,000  fruit  trees  of  other 
kiuds. 

fiulways  of  Brasil.— An  official  report  (MiscellaneoUH  Series,  Na  61")  bj 
Mr.  H.  C.  Lowther,  Secretary  to  His  Majesty's  Legation  at  liio  de  Jaoelra,  gins  a 
concise  account,  geographical,  historical,  and  financial,  of  the  railway  system  of 
Brazil.  Tbe  text  is  illustrated  by  maps  exhibiting  the  lines  now  in  working  and 
those  in  construction  o:  projected.  Among  recent  constructions,  a  line  lately 
completed  between  Nova  Cruz  aod  Independencia  now  connects  the  Natal  and 
Parabyba  lines.  Tbe  city  of  Fernambuco  baa  nlso  for  some  time  been  jinoed  to  the 
Parahyba  system.  T)\e  original  line  to  Palmares  has  likewise  been  connected  with 
the  line  running  inland  from  Macelo.  And  from  this  counecting  link  a  branch  exlendt 
west  as  far  as  Garanbuns,  toeing  intended  to  eventually  reach  tbe  Sao  FraDCiMO 
river.  This  extension  effected,  uninterrupted  railway  oommunication  would  ba  oetab- 
llshed  from  Natal  through  the  states  of  Rio  Grande  do  Norte,  I'arahyba,  Petnambucc^ 
and  Alagoas.  Another  projected  line  is  that  from  Itsbayanna,  in  the  state  ol 
Parabyba,  to  CampinaOrnnde,  the  centre  of  the  cattledlstrict,  with  ultimate  extensioe 
across  Parahyba  into  tbe  states  of  Cearii  and  Flanhy.  It  is  also  proposed  to  extend 
the  line  now  torminating  at  GsraohunB  in  two  branches  to  the  Sao  Francisco  river 
at  the  two  ex-tremities  of  the  Paulo  Atfunso  railway,  which  connects  Piranhas  with 
a  point  on  the  river  above  tbe  cataracts.  Crossing  the  river  at  Piranhas,  the  south 
branch  would  be  carried  through  the  state  of  Seigipe  and  connect  with  the  Bahia 
system.  Tlio  other  bnncb.  Grossing  the  river  further  north,  would  also  peaetratt 
into  the  stale  of  Bahia.  The  northern  ports  would  by  this  means  be  brought  inU 
touch  with  tbe  port  of  liahia  by  an  overland  route.  An  unbroken  line  of  communi- 
oation  would  thus  run  through  the  statee  of  Piauhy,  Ceard,  Bio  Grande  do  Norie, 
Parahyba,  Pemambuco,  Alagojs,  Sergipe,  and  Bihia.  No  less  important  are  the 
extensions  projected  further  south.  The  authorized  programme  for  1004  includei 
iiiUi'  alia  the  extension  of  the  Melhoramunlos  railway  to  join  the  Rio  d'Ouro  KneH 
Sande ;  the  completion  of  the  Porto  Alcgrc — Uruguayans,  and  Peruambooo-' 
Peaqueira  tines,  with  brancUes  to  I^anta  Anna  do  Livramento ;  and  tbe  i 
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of  a  line  in  Rio  Grande  do  Norte,  starting  from  a  point  on  the  coast  and  traversing 
the  districts  sufifering  from  drought.  There  still  remains  a  complete  hreak  in 
railway  communications  hetween  the  Bahia  and  Minas  line  on  the  north  and 
the  Rio  Doce  in  Espirito  Santo  on  the  south,  while  of  course  the  remote 
inland  regions  of  the  west  lie  at  present  quite  outside  the  scope  of  railway 
communication. 

XATHSXAnOAL  AHD  PHT8I0AL  ftlOeBAFHT. 

The  Description  of  Climate. — In  the  introduction  to  the  recently  published 
*  Glimatography  of  Lower  Austria,'  Dr.  Julius  Hann  gives  expression  to  certain 
views  on  the  best  methods  of  describing  climate.  Dr.  Hann  points  out  that  a  true 
description  of  climate  must  set  forth  a  real  part  of  the  life  of  nature.  It  must  give 
an  intelligible  account  of  the  manner  in  which  the  meteorological  elements  work 
together  to  produce  the  final  result  summed  up  in  the  conception  of  climate — the 
relation  of  the  situation  of  a  region  to  its  natural  vegetation ;  and  also  specially 
to  the  conditions  of  culture  and  production,  the  positions  of  human  settlements, 
and  the  mode  of  life  of  their  inhabitants,  in  so  fiar  as  these  are  affected  by  atmo- 
spheric influences.  But  the  records  of  modem  meteorological  stations  scarcely 
furnish  more  than  a  statistical  skeleton  for  such  descriptions.  In  the  statistical 
basis  the  essential  point  is  that  the  meteorological  values  shall  be  comparable 
as  regards  means,  extremes,  and  varialnlity.  For  the  relatively  small  area  of 
a  single  country  the  distribution  of  atmospheric  pressure  is  without  climatic 
significance ;  it  concerns  rather  the  larger  parts  of  the  Earth's  surface,  and  the 
causes  and  consequences  of  the  distribution  of  winds  and  their  variations.  Meteoro- 
logical records,  as  ordinarily  kept  at  present,  contain  by  no  means  all  that  must  be 
regarded  as  desirable  from  the  climatographic  standpoint.  The  "  non-instrumental " 
observations,  such  as  the  dates  of  the  last  frost  in  spring  and  the  first  in  autumn, 
and  phenological  observations  generally,  are  not  made  with  sufiBoient  regularity  to 
allow  of  proper  discussion.  Local  variations  of  climate,  like  those  due  to  the 
iDfluence  of  exposure,  positions  in  valleys  or  on  slopes,  or  in  the  shade  of  mountains, 
can  be  much  better  studied  in  relation  to  these  phenomena  than  from  a  discussion 
of  instrumental  records.  Again,  any  climatography  which  is  so  easily  applied 
to  the  elucidation  of  agricultural  problems  is  seriously  deficient  without  such  non- 
Instrumentil  records.  Careful  observations  should  also  be  made  of  the  local  distri- 
bution, frequency,  and  intensity  of  hailstorms,  especially  of  the  occurrence  of 
destructive  falls  of  large  hailstones.  In  this  respect  Austrian  meteorological 
records  are  still  deflcient.  Reports  on  thunderstorms,  which  were  introduced  some 
years  ago  as  a  permanent  part  of  the  regular  Austrian  service,  belong  to  the  same 
category. 

ftEHEAAL. 

Improving  the  Knowledge  of  the  British  Empire.  — An  important 

movement  has  been  set  on  foot,  which,  if  well  carried  out,  should  lead  to  excellent 
rejults  in  the  way  of  a  diffusion  of  more  thorough  knowledge  of  trie  British  Empire, 
both  in  this  country  and  the  colonies.  It  is  proposed  to  efifect  this  object  through 
the  schools  of  the  Empire,  for  use  in  which  the  preparation,  by  a  thoroughly  com- 
petent hand,  of  a  series  of  lessons  or  lectures,  to  be  illustrated  by  good  lantern 
aiides,  has  been  suggested.  The  scheme  enjoys  influential  support,  having  been 
first  proposed  by  Mr.  M.  £.  Sadler  when  at  the  Board  of  Education,  and  since 
adopted  by  the  Colonial  Office,  at  whose  instance  a  committee  was  lately  formed  to 
further  the  objects  in  view.  The  committee  has  drawn  up  a  syllabus  of  seven 
lectures  on  the  United  Kingdom,  intended  primarily  for  use  in  the  colonies  of 
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GeyloD,  the  Stndts  Settlements,  and  Hong-kong  (each  <^  which  baa  oontrihated  to 
the  cost),  and  Mr.  H.  J.  Mackinder  has  been  asked  to  nndertaka^  and  haa  aooqited» 
the  task  of  preparing  the  lectures  and  generally  saperriaing  the  "chwiM?.  Befon 
being  printed,  the  lectures  (which  will  aim  at  giTing  children  through  their  ejei^ 
as  well  as  their  ears,  a  true  and  simple  impression  of  what  the  United  Kingdom 
and  its  people  are  like)  will  be  delivered  in  a  London  Training  Gollflge  for  demen- 
tary  teachers.  Meanwhile  Mr.  Mackinder  has  arranged  to  givoy  on  December  7, 
an  account  of  the  scheme  in  a  lecture  to  be  deUvered  at  the  Whitehall  Boomii 
Hotel  Metropole,  at  5  p.m.  It  is  hoped  that  those  interested  in  promoting  mutoal 
knowledge  of  the  various  parts  of  Ibe  Empire  will  be  present.  It  ia  anticipated 
that  the  Eastern  Colonies  will  also  supply  material  for  similar  lectures  upon  thflm, 
to  be  used  in  this  country. 

The  British  Soienoe  Guild.— With  a  view  to  cultivating  the  eoientific  apiilt 
in  this  country,  and  bringing  home  to  all  classes  the  necessity  of  applying  gcientific 
treatment  to  affairs  of  all  kinds,  an  association  has  lately  been  formed  under  the 
name  of  "  The  British  Science  Ghuld,"  which  will  endeavour  to  further  the  objects 
in  view  by  means  of  publications  and  meetings  and  other  similar  methods.  The 
guild  will  aim  at  bringing  before  those  responsible  for  the  carrying  on  of  the 
nation's  activities  the  importance  of  the  extended  application  of  scientific  prineipleSf 
and,  in  particular,  will  endeavour  to  promote  scientific  education  by  enoonraging 
the  support  of  universities  and  other  institutions  where  science  ia  repreeented.  An 
organizing  committee  has  already  been  formed,  and  Sir  Norman  Lockyer  elected 
president  of  the  guild,  membership  of  which  is  open  to  all  Britiah  aubjeota.  It 
may  seem  to  some  surprising,  not  to  say  humiliating,  that  so  elementary  a  princi{^ 
as  the  importance  of  well-ordered  knowledge  to  the  successful  proeecation  of  any 
enterprise  should  stand  in  need  of  championing  by  an  association  of  the  kind  at 
this  late  period  in  the  nation's  history.  But  there  can  be  no  doubt  of  the  benefits 
that  would  accrue  from  a  still  wider  recognition  of  the  principle,  and  it  may  be 
hoped  that  the  efforts  of  the  new  body  may  meet  with  the  succeaa  which  they 
certainly  deserve.  The  Secretary  is  C.  Guthbertson,  Esq.,  9,  Tork  Terrace,  Regent's 
Park,  London,  N.W. 

Geographical  Awards  at  the  St.  Louia  ExhibitioiL.— The  exhibits  bearing 

on  geography  at  the  St.  Louis  International  Exhibition  were  placed  under  two 
separate  groups  of  the  Department  of  Liberal  Arts,  viz.  (17)  Books  and  Publica- 
tions, and  (18)  Maps  and  Apparatus  for  Orography.    The  awards  for  anch  exhibits 
to  British  exhibitors  in  these  groups,  which  had  been  approved  by  the  Superior 
Jury  up  to  October  20  last,  were  as  follows :  In  Qroup  17,  gold  medala  were  given 
to  the  Boyal  Qeograpbical  Society,  the  Egypt  Exploration  Fund,  and  the  Pales- 
tine Exploration  Fund.     In  Qroup  18,  the  Grand  Prize — the  highest  honour 
granted — was  awarded  to  the  Ordnance  Survey,  the  Boyal  Geographical  Society, 
the  Hydrographical  Department  of  the  Admiralty,  the  Survey  of  India,  the 
Palestine  Exploration  Fund,  and  to  Messrs.  J.  Bartholomew  &  Co.    QxM  medals 
were  awarded  to  Mr.  Edward  Stanford  (with  silver  medal  to  Mr.  John  Bolton  as 
Collaborator),  to  Messrs.  W.  &  A.  K.  Johnston,  and  to  Mr.'  Geoige  Armstrong 
(as  Collaborator  to  the  Palestine  Exploration  Fund).    A  silver  medal  was  also 
awarded  to  Messrs.  Cary  and  Porter,  Ltd.,  for  the  surveying  instruments  supplied 
to  the  Royal  Geographical  Society  and  exhibited  under  the  auspices  of  the  latter. 
British  Geographical  exhibitors  have,  therefore,  every  reason  to  be  content  with 
the  results  of  the  awards,  having  secured  six  grand  prizes  out  of  a  total  of  190 
awarded  to  British  exhibitors  under  all  departments. 
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Field-Marshal  Sir  Henry  W.  Norman,  G.C.B.,  O.C.M.O.,  QJ.E. 

6t  the  death  of  Sir  Henry  Norman  the  Boyal  Greographical  Society  has  lost  one  of 
its  best  supporters — one  of  its  most  trusted  Councillors.  Always  at  his  post,  and 
always  ready  to  give  the  best  of  his  attention  to  the  business  in  hand,  this  man, 
who  had  been  member  of  the  highest  councils  of  the  land,  goremor  of  British 
colonies,  and  nominated  Viceroy  of  India,  neyer  seemed  to  think  time  wasted  or 
energy  spent  in  yain  oyer  the  consideration  of  the  most  trifling  details  of  the 
Society's  administration.  He  was  indeed  a  model  councillor.  On  a  raw,  foggy 
Noyember  afternoon,  when  a  few  scattered  military  enthusiasts  had  collected  together 
in  the  arena  of  the  United  Service  Institution  lecture  hall  to  listen  to  a  technical 
address,  I  have  heard  Sir.  Henry  Norman  express  a  strong  opinion  on  the  absence  of 
members  of  the  council  of  that  institution  who  had  more  concern  for  their  health 
than  for  the  support  of  the  lecturer. 

Field-Marshal  Sir  Henry  Wylie  Norman,  g.c.b.,  a.c.M.o.,  was  bom  December  2, 
1826,  and  joined  the  Indian  army  in  1844,  serving  as  adjutant  of  his  regiment 
(dlst  Bengal  In&ntry)  through  the  Sikh  wars.  During  the  period  intervening 
between  the  conquest  of  the  Punjab  and  the  Mutiny,  Norman  (associated  with  Sir 
H.  Lumsden  and  Lord  Roberts  in  the  early  stages  of  their  military  career)  was 
much  employed  on  the  staff  of  the  Indian  army  (chiefly  in  the  adjutant-general's 
department),  and  it  was  then  that  he  made  acquaintance  with  the  frontiers  of  India 
under  Sir  Charles  Napier  and  Sir  Colin  Campbell ;  and  it  was  then,  no  doubt,  that  he 
formed  his  first  views  on  the  policy  that  should  be  adopted  by  the  Indian  Grovem- 
ment  towards  the  frontier  tribes  and  Afghanistan.  He  was  always  a  strong 
advocate  for  "  non-interference,'*  and  it  is  possible  that  our  present  position  on  the 
north-west  frontier,  where  our  boundaries  are  still,  practically,  the  boundaries  that 
we  inherited  by  right  of  conquest  from  the  Sikhs,  is  largely  due  to  his  insistence 
and  his  influence.  His  political  views  on  this  subject  did  not,  however,  impidr  his 
actiye  interest  in  the  extension  of  geographical  knowledge  of  the  border  land  by 
any  means  short  of  military  measures.  He  never  for  an  instant  ignored  the 
necessity  for  a  widespread  acquaintance  with  frontier  topography.  During  the 
stirring  times  of  the  Mutiny,  Norman  was  at  the  front  and  constantly  busy.  We  find 
bim  associated  with  Roberts  in  the  risky  work  of  superintending  the  final  arrange- 
ments for  the  last  great  assault  on  Delhi,  and  subsequently  with  the  Cawnpore  field 
force,  and  at  the  capture  of  Lucknow  by  Sir  Colin  Campbell.  It  was  during  the 
attack  on  the  Residency  that  Norman  especially  distinguished  himself.  He  was 
afterwards  wounded  at  Bareilly;  in  short,  he  was  in  the  thick  of  the  fighting 
dnring  the  whole  Mutiny  period,  and  his  subsequent  reports  and  narratives  of  the 
events  in  which  be  bore  so  distinguished  a  part  are  known  to  military  students  all 
the  world  over. 

Then  his  advancement  was  rapid.  He  became  military  secretary  to  the  Duke 
of  Cambridge,  acted  as  Adjutant-Gkneral  to  the  Indian  army,  and  was  appointed 
military  Member  of  Council  in  India  in  June,  1870.  In  India  he  was  best  known 
as  the  "  father  "  of  the  Indian  Staff  Corps;  and  although  that  institution  has  been 
much  criticized,  and  finally  died  a  natural  death  some  two  years  before  that  of 
ite  great  originator,  it  may  well  be  doubted  whether,  on  the  whole,  it  did  not 
anawer  its  purpose  efiSciently,  even  if  it  involved  certain  difliculties  in  military 
administration. 

Norman  took  up  a  strong  position  as  an  opponent  of  what  has  often  wrongly 
been  called  the  ''  forward  policy  "  in  India.    He  was  opposed  to  the  Afghan  war,; 
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be  wM  oppoMd  to  the  oooupfttion  of  Kuidbhar  ;  he  even  advocatad  the  abudon- 
roentof  Quetfat;  and  yet  he  oertalQlj  nas  no  advocate  for  "  maaterl;  ioActirity,"  and 
there  U  good  reason  to  suppose  that  the  jolicy  of  reduction  in  the  Indian  innj, 
combioed  with  a  general  cortaiimeDt  of  military  expeDditure  ia  India  to  which  he 
was  aaked  to  pledge  himself  by  OladstoDe,  was  ooe  of  the  chief  reaaona  for  his  final 
refusal  of  the  Vice-royalty  of  India  in  guccessioa  lo  Lord  LaoHdowne.  It  is 
not  difficult  lo  reconcile  such  views  if  we  regard  Sir  Henry  aa  strong  for  a  defeotin, 
whilst  deprecating  an  aggreuiv?,  palioy  in  India. 

But  the  reftual  of  Huch  a  magoiScent  offer  mirks  the  character  of  the  roan  more 
enrely  than  reams  of  writing  could  do.  Devoted  to  hia  ideal  of  duty,  unswerriDg 
from  the  straight  path  of  honour,  he  would  admit  of  no  compromise  with  bis  «at- 
TicCianH.  On  retirement  from  the  Indian  council,  Sir  H«nry  waa  appointed  Governed 
of  Jamaica,  and  afterwards  (iu  1388)  Governor  of  Queeoslaud.  He  was  mule 
Governor  of  Chelsea  Hospital  in  1901,  and  was  gazetted  Field-Marshal  in  June. 
1902.  During  these  later  years  he  was  n  constant  and  aonaistent  supporter  of  thr 
Royal  Gec^aphical  Society,  where  he  won  the  friendship  and  esteem  of  all  than 
who  were  aasociated  with  him  on  its  Council.  Modest,  unassuming,  kind-hearted, 
and  generouf,  hisbest  advice  and  assistance  were  always  at  the  service  of  bia  frieodi, 
and  in  tbe  long  roll  of  illuatriona  names  which  are  associated  with  the  records  of  the 
Society,  none  will  carry  with  them  happier  mamoriea  of  grave  kod  oourteoni 
consideration  of  all  its  many  rariad  Lntareata  than  that  of  Sir  Henry  Wylie 
Norman. 

T.  H,  H. 


Edward  Stanford. 

Mr.  Edward  Stanford,  the  well-known  map  publisher,  died  on  November  S, 
1(K)4,  in  his  seventy-eighth  year,  at  Sidmoiitb  in  Devonshire,  where  h«  had  lived  in 
retirement  for  seventeen  yeara,  suffering  the  martyrdom  of  chronic  asthma.  lie 
was  horn  in  London,  and  educated  at  the  City  of  London  School,  and  became  i 
Fellow  of  our  Society  in  1S53. 

His  interest  in  maps  was  first  aroused  when  he  joined  Hr,  Trelawnej  SaoDdtn 
aa  .in  assistant  in  1848.  Mr.  Saunders  had  created  a  map  and  chftrl  bunness  at 
ij,  C'haring  Cross,  next  door  to  Augustus  Petermano,  who  was  at  that  time  working 
m  a  geographical  draughtsman  in  London.  In  1852  Mr.  Stanford  became  a 
partner  in  Mr.  Saunders's  bugioess,  and  in  1S58  tbe  partneFsbip  was  dissolved  and 
he  became  sole  proprietor.  After  establishing  himself  firmly  in  hia  new  busliNM. 
be  commissioned  the  late  Dr.  Alexander  Keith  Johnston  to  construct  and  engtaro 
a  series  of  library  mapa  of  tbe  great  continents,  the  finest  series  of  maps  published 
in  this  country  since  (he  grand  series  of  wall  maps  produced  by  Aaron  Aironsmicii 
at  the  close  of  the  eighteenth  century.  During  the  time  that  these  maps  were  in 
preparation  and  in  course  of  publication,  Mr.  StanTord  employed  Ur.  Trelawnej 
Saunders  in  superintending  the  constructiou  of  a  library  map  of  London.  At  tiiii 
time  the  sole  cfficisl  survey  of  London  was  a  skeleton  map  afaowiug  main  roadi 
unly,  surveyed  by  tbo  Goya]  Engineers  for  the  Commissioners  of  Sewers  of  tb' 
Metropolis  on  a  scale  of  12  inches  to  1  mile.  Using  this  12-incb  map  as  a  giotiQ'^ 
work,  surveyors  were  employed  to  fill  in  tbe  details,  and  aa  fast  as  the  sheets  caiii^ 
in  from  the  surveyors  they  were  reduced  to  the  scale  of  6  iivrhea  to  1  mile,  in  - 
were  engraved  with  infinite  pains  on  steel  plates.  This  map  was  completed  ui^: 
published  in  1862,  the  most  perfect  map  of  London  that  had  ever  been  iuafi 
In  1873,  after  the  death  of  John  Arrowamith,  the  copper  platea  of  tha  naT-^ 
forming  hla  Loudon  atlas  were  bought  by  Mr.  Stanford,  who  proceeded  at  onc*^  wi't 
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his  accustomed  energy,  to  have  the  plates,  which  had  been  suffered  to  remain  muoh 
in  the  ptate  they  were  on  first  publication,  corrected  and  brought  up  to  date,  after- 
wards supplementing  them  with  many  new  plates.  This  atlas  was  first  published  by 
John  Arrowsmith  in  1834  with  fifty  plates,  and  received  the  honour  of  a  special 
article  in  the  Society's  Journal  for  that  year.  Mr.  Stanford  re-issued  the  adas  in 
1887  with  ninety  plates.  An  atlas  of  this  magnitude  can  only  be  perfected  by 
gradual  additions  in  successive  issues,  and  it  was  in  this  manner  that  Mr.  Stanford 
designed  to  perfect  the  atlas  originated  by  John  Arrowsmith  on  the  recommendation 
of  his  friend  Thomas  Murdoch.  In  1882  a  surrey  of  the  island  of  Cyprus  on  the 
scale  of  1  inch  to  1  mile  was  executed  by  Captain  (now  Lord)  Kitchener  and  Lieut, 
(now  Major)  S.  C.  N.  Grant,  by  order  of  the  High  Commissioner ;  but  after  the 
survey  was  completed  there  were  no  funds  available  to  engrave  and  lithograph  it. 
Mr.  Stanford  undertook  to  engrave  and  publish  it  at  his  own  expense,  a  very  public 
spirited  piece  of  work,  as  it  was  not  expected  to  be  a  commercial  success.  The 
map,  engraved  on  fifteen  copper  plates,  was  published  in  1885,  and  has  been  of 
great  use  to  the  Cyprus  Government.  Mr.  Stanford's  business  was  compnisorily 
removed  in  1873  from  6,  Charing  Cross  by  the  Metropolitan  Board  of  Works,  for 
the  purpose  of  making  Northumberland  Avenue,  and  again  from  55,  Charing  Cross 
by  the  Office  of  Works  for  the  forming  of  the  new  street  from  the  Mall  to  Charing 
Cross.  On  the  Slst  Dec.,  1885,  Mr.-  Stanford  finally  retired  from  business, 
having  previously  presented  to  our  Society  a  complete  set  of  his  publications  in  a 
series  of  ten  cases.  J.  B. 


CORRESPONDENCE. 
Dr.  Sven  Hedin'i  Observatioiis  on  Sand-dunes. 

On  p.  543,  vol.  xxiv.,  of  the  Geog^raphical  Journal  (November,  1904),  Dr.  Sven 
Hedin  writes — 

"In  between  these  stupendous  waves  of  sand  .  .  .  there  exist  hollows  or 
kumatic  valleys.  .  .  .  Each  is  called  by  the  natives  a  hajir^  and  forms  a  small 
self-contained  basin,  with  a  clay  bottom,  and  is  surrounded  by  sand,  steep  on  the 
east  side,  and  with  a  slow  ascent  to  the  next  crest  on  the  west.  The  lakes  on  the 
right  bank  of  the  Tarim  are  nothing  but  baj'ir  depressions  of  this  character,  which 
by  pure  chance  have  become  filled  with  water." 

Readers  of  the  Journal  may  be  interested  to  refer  for  illustrations  of  such 
forms  to  my  paper  '*  On  Desert  Sand-dunes  bordering  the  Nile  Delta,"  January, 

1900,  Plate  II.,  Fig.  24 ;  and  to  that  «  On  Sind-waves  in  Tidal  Currents,"  August, 

1901,  Plate  I.,  Fig.  12.  The  first  figure  is  a  photograph  of  a  hard-bottomed 
depression  of  the  bajir  form  among  sand-hills ;  the  second  shows  a  chain  of  lake- 
lets of  the  same  form.  Their  homology  with  the  dry  depressions,  or  fuljes, 
is  stated  on  p.  182. 

Dr.  Sven  Hedin's  observations  on  so  large  a  scale,  and  among  such  different 

surroundings,  illustrate  the  almost  mathematical  precision  which  is  attainable  in 

the  study  of  surface  forms  in  granular  materials. 

Yauqhan  Cobnish. 


<<The  Balkan  Peninsola/' 


Je  re9ois  au  bord  de  la  mer  le  Geographical  Journal  de  Septembre. 
J'y  trouve  (p.  345)  un  article  relatif  h  un  m^moire  lu  k  la  Soci^t^  de  geo- 
graphic de  Roumanie  par  M.  Slourdza  dont  je  n'avais  pas  eu  connaissance. 

Je  partage  son  opinion.    II  est  tout  k  fait  illogique  de  classer  dans  la  region 
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balkanique  la  Roumanie,  pays  qui  appartient  k  la  region  kftrpatieiixieL  II  m*a 
toujours  paru  illogique  aussi  de  comprendre  le  Felopondfle  et  mdme  la  mte  de 
la  GrSce  dans  une  division  territoriale  qui  emprunte  'son  nom  aux  Balkans.  H  est 
ndcessaire,  pour  los  gSographes,  et  particalidrement  pour  l*enseigiiement  de  la  gjky- 
graphie,  d'avoir  une  ddnomination  sp^iale  pour  chacune  des  troia  p^Dinsoles  de 
I'Europe  mSridionalo.    Mais  laquelle  ? 

M.  Stourdza  propose  "  P^uinsule  Thraoo-illyrienne.**    Je  n*ai  aocone  objeetioa 
k  fsire  coQtre  cette  denomination. 

II  y  a  trente  ans^  quand  j*ai  commence  k  composer  des  ouTiagee  de  g^ographie 
classique,  j'ai  adopts  uue  autre  denomination  que  j'u  toujours  conserve  et  que  je 
me  permete  de  vous  soumettre,  oelle  de  Fetiinsule  pekuffique, 

J*ai  donn^  H  chaoune  des  trois  grandes  p^ninsules  un  nom  simple,  tir^  de  Tefthiio- 
grapLie. 

F^oinsule  Ib^rique  (je  ne  dis  pas  Hispanique,  puisque  le  Portugal  y  est 

compris). 
Feninsule  Italique. 
P^ninsule  P^lasgique. 

Sans  doute  le  mot  "p^asgique**  est  yague,  comme  lliistoire  de  la  raoe  H  laquelle 
il  est  emprunte.  Mais  on  peut  dire  que  le  vague  convient  preciaement  k  un  pays 
ot  tant  de  races  se  trouvent  juxtappos^es.  L'expression  Thraco-Hlyrienne  est  loin 
de  les  embrasser  toutes. 

Je  dois  avouer  toutefois  que  le  mot  p^lasgique  n*a  pas  fait  fortune.  Feu  de 
geographea  I'ont  adopts  en  France. 

E.  LEYAfiSEUB. 


MEETINGS  OF  THE  ROTAL  GEOGRAPHICAL  SOCIETT, 

SESSION  1004-1005. 

Special  Meeting f  November  7,  1904,  in  the  Boyal  Albert  HaU, — 
Sir  Clements  Mjlrkham,  k.cb.,  President,  in  the  Chair. 

Elections. — Bon,  E.  Coke ;  Rev,   William  G,  Donaldson  ;   Charles  TurrUle^ 
Qardner ;  Russell  Davis  Qillman  ;  John  Henderson;  Charles  Percy  Perry;  Robert 
L.  Reid ;  John  B.  Sainsbury ;  Captain  P.  //.  Short  {Gloucester  Regt,);  IT.  R. 
Stephenson ;   Gordon  le  Stiver ;    Thomas  James  Thomas ;  Andrew  Peter  William 
Williamson ;  Arthur  Dudley  Yorke, 

The  paper  read  was : — 

"The  Work  of  the  National  Antarctic  Expedition."    By  Captain  R.  F.  Scott, 

C.V.O.,  U.N. 


GEOGRAPHICAL   LITERATURE    OF   THE    MONTH. 

Additions  to  the  Library. 
By  EDWARD  HEAWOOD,  M.A.,  Librarian^  B.a.S. 

The  following  abbreviations  of  nouns  and  the  adjeotivee  derived  fit>m  them  are 
employed  to  indicate  the  aouroe  of  articlee  from  other  publloations.  Geographieal 
names  are  in  each  ease  written  in  full : — 
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▲.  s  Academy,  Aoademie,  AkademiOi 

▲bh.  =  Abhaiidlimgen* 

Ann.  =  Annftlfl,  Annales,  Annalen. 

B.  =  BnUetin,  BoUeitino,  Boletim. 

Ool.  =  Colonies. 

Oom.  =;  Oommeroe. 

0.  B.  =  Comptee  Bendnt. 

B.  =  Brdkunae. 

G.  s  G^eographj,  O^ographie,  Geografia. 

Gee.  =  (JeaeUflohaft. 

L  =  Inatitate,  InatitaticnL 

Jx.  sliveetiya. 

J.  =  Jonmal. 

Jb.  =  Jahrbuoh. 

k.  a.  k.  =  kaiaerlioh  nnd  koniglieh* 

K.  s  Mitteiliuigen. 


Mag.  =  Magaiine. 

Mem.  (m€m.)  =  Memoirs,  M^moirea. 

Met.  (m^t)  =  Meteorological,  etc. 

P.  =  Proceedings. 

B.  =  Boyal. 

BeT.  (Biv.)  =  Beyiew,  Beyne,  Biyiata. 

S.  =  Society,  Soci^t^,  Sels^b. 

So.  =:  Soienoe(B). 

Sitzb.  =  Sitzongsberioht 

T.  =  Transactions. 

Ts.  =  Tijdschrift,  Tidskria 

V.  =  Verein. 

Yerh.  =  Yerhandlnngen. 

W.  =  Wiuenschaft,  and  componnds. 

Z.  =  ZeitschrifL 

Zap.  =  Zapiski. 


On  account  of  the  ambigoity  of  the  words  oeiavo,  quario,  eta,  the  siie  of  books  in 
the  list  below  is  denoted  by  me  length  and  breadth  of  the  cover  in  inches  to  the  nearest 
half-inch.    The  size  of  the  /ottmaTis  10  x  6). 

A  seleetion  of  the  works  in  this  list  will  be  noticed  elsewhere  in  the  *'  JonmaL" 

BlTBOn. 

Alps.  Penck  and  Brilekner. 

Die  Alpen  im  Eiszeitalter.  Von  Dr.  A.  Penck  nnd  Dr.  K.  Bruckner.  Lieferung  6. 
Leipzig :  C.  H.  Tauchnitz,  1904.  Size  10}  X  7},  pp.  545-656.  Map  and  lUuiira' 
iioru.    Pretented  by  the  Fubli$her. 

Austria.  M.k.k.O.  Ges.  Wien  47  (1904) :  91-95.  SchafliBr. 

Znr  Frage  der  alten  Flnssterrassen  in  Wien.    Yon  Dr.  F.  X.  Schaffer. 
Noticed  in  the  Monthly  Record  (ante,  p.  673). 

Anstria — ^Geodesy.  

Pnblikationen  fiir  die  Internationale  Erdmessnng.  Die  Astronomisch-Geod'atisohen 
Arbeiten  des  E.  nnd  K.  Militar-Geographisoben  Institutes  in  Wien.  XX.  Band. 
Astronomische  Arbeiten.  8.  Polhohen  nnd  Azimnth-Messnngen  aaf  den  Stationen 
Arber,  Bohmerwall,  Hora,  Kohoat,  Kab6ny,  Markstein  (nur  Polhohe),  Maydenberg, 
Predigstnhl  (nur  Polhohe),  Schoninger  (nur  Polhohe),  Spittlmais  und  Viehbcrg. 
Herausgegeben  vom  K.  nnd  E.  Militar-Geographisohen  Institute.  Wien,  1903. 
Size  12  X  9},  pp.  vi.  and  194.    Presented  by  the  K.  u.  K.  Militar-Oeogr.  Imiitut 

Austria— Lisia.  3,8.0.  Italiana  6  (1904)  :  423-447, 530-550.  MarteUi. 

Osservazioni  geografico-fisiche  e  geologiohe  snir  isola  di  Lissa.      Del  dott.  A. 
Martelli.     With  Map. 

Balkan  Penininla.  Cvyio. 

Die  Tektonik  der  Balkanhalbinsel  mit  besonderer  Beriioksichtig^g  der  neueren 
Fortschritte  in  dor  Kenntnis  der  Geologie  von  Bulgarien,  Serbien  und  Makedonien. 
Yon  J.  Cvijid.    Wien,  1904.     Size  10  X  7i,  pp.  347-370.    Map. 

Balkan  Peninsula.  G.  Ameiger  6  (1904) :  123-127.  Stavenhagen. 

Die  Kartographie  der  Balkanhalbinsel  im  XIX.  Jahrhundert.  Yon  W.  Staven- 
hagen. 

Europe— Health  Beiorts.  Linn. 

The  Health  Besorts  of  Europe.  A  Medical  Guide  to  the  Mineral  Springs,  Climntio 
Mountain  and  Seaside  Health  Besorts,  Milk,  Whey,  Grape,  Earth,  Mud,  Sand,  and 
Air  Cures  of  Europe.  By  Dr.  T.  Linn.  Twelfth  Edition.  London :  The  Health 
Besorts  Bureau,  1904.  Size  7x5,  pp.  258.  Presented  by  the  Health  Retorts 
Bureau. 

Prance.  C.  Rd.  139  (1904) :  179-181.  Gosielet. 

Ourtes  hypsom^triques  des  assises  cr^taciques  dans  le  nord  de  la  France.  B^gion 
de  Douai.    Note  de  J.  Gosselet. 

Pranee— Corsica.  Geolog.  Mag.  1  (1904) :  388-392.  Bonney. 

Some  Eroded  Bocks  in  Corsica.    By  Prof.  T.  G.  Bonney,  d.sc.     With  VJaie. 

France — Corsica.  Le  Bondidier. 

B.S.G.  de  VEst  24  (1903) :  :^07-328,  404-428 ;  26  (1904)  :  29-40. 
En  Corse.    C-amet  de  route.    Par  L.  Le  Bondidier. 
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Vranoe— Bhone,  ete.  B.8.0.  Lyon  10  (1904) :  97-126.  TsifMi. 

G^graphie  ag^rioole,  indnstrielle,  oommeroiale  et  eoonomiqae  dn  d^iarteiiient  dv 
Bbdae  et  regioiu  enyiTonnaniei.    Par  Y.  Torquan.     WWi  Maps, 

eermany.  O.Z,  10  (1904) :  279-280.  OilBtkff. 

SeesohwankQngen  (Seiobei)  am  Chiemsee.    Yon  Prof.  Dr.  8.  Gflniher. 
Oermany.  liadt. 

Die  Laneburger  Heide.  Yon  Dr.  B.  Linde.  (Land  nnd  Lente  .  .  .  heranqgiegebea 
von  A.  Soobel,  xyiit)  Bielefeld  and  Leipzig:  Yelhagen  and  Klaaing.  1904.  Sxie 
10  X  7,  pp.  150.    Map  and  lUuttraHotu, 

Germany.  NoiitbL  V.  Erdk.  DarmBtadt  (lY.  F.)  24  (1903) :  17-37.  Btoott. 

Geologischo  Beobachtungen  im  Gebiet  der  alten  Miindungen  von  Main  nnd  Neokar 
in  den  Rhein.    Yon  A.  Stener.     With  Plate. 

Germany— Ingebirge.  Satkibvxg. 

Greomorphologie  dee  Flobagebietes  im  Erzgebirge.  Yon  Dr.  A.  Batbsborg.  (For- 
Bobungen  zur  deutscben  Landes-  nnd  Yolluknnde  .  .  .  beransgegeben  tod  lir.  A. 
Kirobhoff.  XY.  Band,  Heft  5.)  Stnttgart :  J.  Engelbom,  1904.  Size  9|  X  61,  pp. 
347-541.    Mapt, 

Germany— Fiihlng  Trade.  OUnr. 

Fiebiiig  Trade  of  tbe  Weaer  Seaports.  Foreign  offioe,  MiBoellaneoos,  No.  616, 
1904.    Size  9|  x  6},  pp.  12.    Price  Id. 

Germany— HiftorioaL  Qlotme  86  (1904) :  37-41.  BisMr. 

Die  Bomerwege  zwisohen  der  Unterweier  nnd  der  Kiederelbe  nnd  die  mntmaet- 
licben  Ankerpl&tze  des  TiberiuB  im  Jabre  5  n.  Ghr.    Yon  G.  A.  L.  y.  Binzer. 

Getmany— loe  Conditiona.  Ann,  Hydrographie  82  (1904) :  401-407.  

Die  Eiflyerb&ltuiaae  an  den  dentsohen  Kfisten  im  Winter  1903-04.   .  Wtih  Diagram, 

Germany— Oder.  O.Z.  10  (1904) :  316-382.  Fiiehtt. 

Entstebung  nnd  Yerlauf  dea  OderboobwasserB  im  Jnli  1903.  Nacb  einem  Yortrage 
im  Berliner  Zweigverein  der  deutscben  meteorologiBoben  Gesellachaffc.  Yon  Dr. 
K.  Fiscber.     With  Diagrams. 

Iceland.  Hana. 

Die  Anomalien  der  Wittemng  auf  Island  in  dem  Zeitraume  1851  bis  1900  and  dcren 
Beziehungen  zu  den  gleiclizeitigen  WittemngAanomalien  in  Nordweeteoropa.  Yon 
J.  Hanu.  ( Aus  den  Sitzungsberiobten  der  K.  Akad.  der  Wissenschaften  in  Wien. 
Mathem.-naturw.  Klasse,  Bd.cxiii.  Abt  Ila.  Janner,  1004.)  Size  10  x  6^, pp.88. 
FretnUed  by  the  Author,    [Noticed  ante^  p.  673.] 

leeUnd.  Q.  Tidthrift  17  (1903-1904) :  181-186.  Thoroddsn. 

En  Uddugt  til  Yulkanen  Skjaldbreid  paa  Island.    Af  Prof.  Dr.  T.  Thoroddsen. 

Italy.  Quarterly  J.  Geolog.  8,  60  (1904) :  296-315.  Lozraao. 

Tbe  History  of  Yoloanic  Action  in  the  Pblegra)an  Fields.  By  Prof.  G.  de  Lorenzo. 
With  Maps  and  Sections. 

Italy— Apennines.  Miv.  G.  Italiana  11  (1904):  305-319.  Graiso. 

]*er  la  storia  dclla  conoscenza  dell'  Apennino.    Di  G.  Grasso. 

Italy— Historical.      Riv,  G.  Italiana  11  (1904):  1-12,  136-145,  226-236.  lUriaalU. 

Giovanni  Targioni  Tozzetti  e  la  illastrazione  geografioa  della  Tosoana.  Oommnni- 
cazione  di  O.  Marinelli. 

Dwells  on  the  importance  of  Targioni's  contributions  (o  a  geographical  knowledge 
of  Tuscany  in  the  eighteenth  century. 

Italy— Piedmont.  Riv.  G.  lUiliana  11  (1904) :  184-187.  Bainelli. 

Le  isole  linguistiche  tedosehe  in  Piemonte.    G.  Dainelli. 

Mediterranean— Winter  Beiorts.  Beyaolds-Ball. 

Mediterranean  Winter  Besorts.  By  E.  A.  Beynolds-Ball.  Fifth  Edition. 
London  :  HmzcU,  Watson  &  Yiney,  1904.  Size  7  X  4^^,  pp.  xxvii.  and  618.  Mope 
and  riaus.     Price  6».     Presented  by  the  Publishers. 

The  now  edition  of  this  well-known  and  useful  guide  has  been  still  further  enlarged, 
both  by  additionul  details  throughout  and  by  sections  dealing  with  places  not  hitherto 
touched  upon,  e.g.  Cyprus  and  Khartum.  Its  handy  form  is,  howerer,  preaerred  by 
tbe  use  of  specially  thin  but  tough  paper. 


OSOORAPHIGAL  UTERATURI  OP  TBI  MONTH.  691 

lUvie.  MAn.  Couronn^i,  ete.,  A.B.  Belgique  62  (6),  (1904) :  pp.  30.         Yanhoye. 

£tiide  plaTiom^trique  sar  le  baasiii  de  la  Mense.    Par  D.  Yanhove.    WUh  Map. 

Vortli  8«a— Coaitiw  Warming. 

Mem,  A.B.  8cL,  etc,,  Danemark  2  (So.  1)  (1904):  pp.  56. 

Bidrag  til  Yademes,  Sandenes  og  Marskens  Naturhistorie.    Af  Dr.  £.  Wanning. 
Under  medarbejde  af  Dr.  Wesenberg-Lnnd,  £.  0Btmp  og  fl.    Ayec  un  Rhumi  en 
Fran^aifl.     WUh  Map  and  lUuslratioru. 
On  Band  and  mud  banks  on  the  coasts  of  the  North  sea,  and  the  animal  and  vege- 
table life  associated  with  them. 

Vorway— Glommea.  G.Z.  10  (1904) :  277-279.  Bensoh. 

Das  Knie  des  Glommenflnsses  in  Norwegen.   Yon  Dr.  H.  Beusoh.    With  Map, 

Vorway— Tides.  

Besnltater  af  Yandstands-Obserrationer  paa  den  Xorske  Kyst.  Hefte  vi.  (Udgiyet 
af  den  Norske  Gradmaalings-Kommission.)  Kristiania :  W.  0.  Fabritins  &  S0nner 
a/s.,  1904.    Size  12  X  9|,  pp.  60.    Diagram, 

Norway  and  Sweden— Oloittmen.     rm«r  94  (1904) :  226-229.  Bensoh. 

Glommen  til  Sverige  ?    Af  H.  Beusch. 
On  a  possible  diversion  of  the  course  of  the  Glommen  from  Norway  to  Sweden. 

Pyrenesf .  A  traven  le  Monde,  Tour  du  Monde  10  (1904) :  285.  

Projet  de  trois  nouvelles  Yoies  ferries  k  travers  les  Pyr^n^es.    With  Map. 
See  note  in  Monthly  Record  for  November  (p.  585). 

Bnmania.  C.  Bd.  139  (1904) :  226-227.  Martonna. 

Snr  les  terrasses  des  rivieres  karpatiqaes  en  Ronmanie.     Note  de  K.  de  Martonne. 

Bnmania.  0.  Bd.  139  (1904):  316>318.  Martonne. 

Snr  revolution  de  la  zone  des  depressions  subkarpatiques  en  Bonmanie.  Note  de 
E.  de  Martonne. 

Spain— Bilbao.  Deut9ch.  Bund$ehau  Q,  26  (1904) :  450-452.  Hebehay. 

Bilbao  als  Zuknnftshafen.    Yon  Karl  Nebehay.    With  lUwiraiion. 

Sweden.  Frntfr  d4  (1904) :  180-186.  Wiklnnd. 

Namnet  Lnle&  och  de  foma  nationalitetsforh&llandena  i  Norrbotten.  Af  K.  B. 
Wiklund. 

On  the  name  Luled  and  former  political  relations  in  Norbotten. 

Sweden — Plankton.  Lemmennann. 

Arkiv  Boianik,  K.  Svemk  Vet- A.  2  (No.  2)  (1904) :  pp.  210. 

Das  Plankton  schwedischer  Gewftsser.    Yon  E.  Lemmennann.     With  Plates. 

Switierland.  Yineent. 

Switzerland  at  the  beginning  of  the  Sixteenth  Century.  By  J.  M.  Yineent. 
(Johns  Hopkins  University  Studies.  Series  xxii.  No.  5.)  Baltimore,  1904.  Size 
10  X  6,  pp.  62. 

Switierland.  Weber. 

Beitrage  zur  geologisohen  Karte  der  Schweiz,  herausgegeben  von  der  Geologischen 
Kommission  der  ^hweiz.  Naturforsohenden  Gesellsohaft  anf  Kosten  der  Kidge- 
nossenschaft.  Neue  Folge,  xiv.  Liefemng.  Des  ganzen  Werkes  44.  Liefomng. 
Ueber  den  Kali-  Syeuit  dea  Piz  Giuf  und  Umgebung  (oatliches  Aarmassiv)  und 
seine  Ganggefolgsohaft.  Yon  Dr.  F.  Weber.  Bern:  A.  Francke,  1904.  Size 
12}  X  9},  pp.  X.  and  182.    Maps  and  Plates,   Price  10/.    Presented  by  the  Publisher. 

Switzerland— Bernese  Oberland.  Waber. 

Jahrh.  Schueiz.  Alpendub  39  (1903-1904):  212-261. 

Zur  Geschichte  des  Fremdenverkehrs  im  engeren  Berner  Oberlande.  1763-1835. 
YonA.  W'aber.    With  lUustrations, 

Switierland— Lake  of  Oenera.     Quarterly  J.  Oeolog.  8.  60  (1904) :  316-318.        Preller. 

Phenomena  bearing  upon  the  Age  of  the  Lake  of  Geneva.  By  0.  S.  Du  Riche 
Preller.    [Abstract] 

United  Kingdom— Ireland.    Blackwood's  Mag.  176  (1904) :  313-328.  Gwynn. 

From  Tory  to  Aran.    By  S.  Gwynn. 

On  a  recent  cruise  which  enabled  the  writer  to  study  tho  work  of  the  Congested 
Distriots  Board. 
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United  Kingdom— Baiaftdl.  lOL 

British  Rainfall,  1903.  On  the  Distrihution  of  Rain  over  the  Biitiah  lalei;  dnrinr 
the  year  1003,  as  obseryed  at  nearly  4000  ttationB  in  Great  Britain  aod  Iralaad, 
with  articles  npoD  Tarious  branchee  of  Rainfall  work.  Compiled  by  Dr.  H.  R 
^Till.  London :  £.  Stanford,  1904.  Sise  9x6,  pp.  68  and  300.  F^rmUitpieoi^ 
Maps,  and  Diagram*.    Price  lOf.    Pre$entdd  dy  Ute  Compiler. 

Some  new  features  have  been  added  in  this  yolnme  (the  fint  for  which  Dr.  IQl 
takes  the  entire  responsibility),  rendering  it  still  more  Talnable  than  hitherto  to 
thoso  interested  in  rainfall  matters.  Special  mention  should  be  made  of  the  impofe- 
ment  of  the  maps  and  thi*  addition  of  those  illnstrating  remarkable  cases  of  heayy 
and  widcs])read  rainfalls. 

United  Kingdom— SniTolk.      Geolog.  Mag.  1  (1904):  502-504.  BgOlm. 

Recent  Coast  Erosion  in  Suffolk :  Dimwich  to  Covehithe.    By  J.  SpiUer. 

United  Kingdom— Teign.  Jvktt-lrovM. 

QuarUrly  J.  Geolog.  8.  60  (1904):  319-884. 

The  Valley  of  the  Tei<,m.     By  A.  J.  Jukee-Brownc.     With  Map$. 
Cf.  note  in  Journal  for  May,  1904  (p.  679). 

United  Kingdom— Wales.  Itrmhan,  OibiOD,  aad  OantzilL 

Memoirs  of  the  Geolo^cal  Survey,  England  and  Wales.  The  Geology  of  the 
Sonth  Wales  Coal-Field.  Part  v.  The  Country  around  Merthyr  Tydfil,  being  an 
acrruunt  of  the  region  comprised  in  Sheet  2HI  of  the  Map.  Bj  A.  Strahan,  W. 
Gibson,  and  T.  C.  Cantrill.  London :  E.  Stanford,  1904.  Size  10  X  6),  pp.  viii. 
and  132.    3faps  arid  Seetione,    Price  It.  6d. 

ASIA. 

Armenia — Place-names.  HflbfehaiaB. 

Die  altarmenischen  Ortsnamen.  Mit  Beitragen  zur  historischen  Topographie 
Armeniens.  Yon  H.  Hiilwchmann.  (Sonderabdrnck  aus  dem  16  Bande  der 
Indogcrmanischen  Forsohungon  von  K.  Brugmann  nnd  W.  Streitberg.)  8tn«- 
Imrg:  K.  J.  Trubner,  1904.     Size  9x6,  pp.  197-490.    Map.    Price  St. 

Alia.  Boaaldshay. 

On  the  Outskirts  of  Empire  in  Asia.     By  the  Earl  of  Ronaldshay.     Edinburgh 
and  London :  W.  Blackwood  k  Sons,  1904.    Size  9|  X  7,  pp.  xxiL  and  408.    Jfapi 
and  lUuttrations.     Price  21s.  net.    Presented  by  the  Pubiiiheri. 
An  attempt  "t<:>  placo  before  the  public  an  account  of  some  of  the  lees  accessible 
countries  of  Asia,  and  of  the  problems  to  which  their  existence  and  present  position 
p:ive  rise."    The  author's  route  led  through  Turkey,  Persia,  Russian  Central  Asia, 
Siberia,  Manchuria,  and  Japan. 

Cambodia.  B.  J^conomique  (Indo-Chine)  7  (1004) :  375  -879.  Aekizd. 

Note  sur  los  terr<-8  riveniines  du  Mekong,  an  Cambodge.     Par  B.  L.  Aehard. 

Central  Asia.  Tonaghasbaid. 

TIjp  Heart  of  a  Continent.  A  Narrative  of  Travels  in  Manchuria,  acrofs  the 
Ciolii  Desert,  tlirough  the  Himalayas,  the  Pamirs,  and  Hunza.  1884-1894.  By 
i.'olouol  F.  K.  Younghiisband.  [Fourth  Edition.]  London :  John  Murray,  1904. 
Size  9x6,  pp.  xviii.  and  332.  Map  and  Illustrations.  Price  6*.  net.  Present&i 
hy  the  Publisher. 

Mr.  Murray  has  done  good  service  by  supplying  the  public  witli  a  new  edition  of 
this  well-known  work  at  a  moderate  price.     Tlie  get-up  is  excellent. 

Ceylon.  Orinlintoi. 

Ceylon  :  Administration  Iteports.  1903.  Part  ii — Scientific  Survey  Department. 
Report  of  Mr.  F.  H.  Grinlinton,  c.m.g.,  Surveyor-General.  Size  13J  x  8J,  pp.  32. 
Portraity  Map,  aud  Plans.    Presented  by  tJie  Surveyor-General  of  Ceylon. 

China.  B.  ComU€  VAsie  Prangaise  4  (1904)  :  266-272.  erilUirei. 

Re'ceptioii  du  lieutenant  Qrilliferes.     With  Map. 

Iiieut.-(fril1i^res  has  lately  made  a  journey  of  exploration  in  Yunnan  and  on  the 
Tibetan  border. 

China— Geology.  Asien  8  (1904):  52-55, 91-04.  TieMti. 

Die  (ImndzUge  dos  Gebirgsbaues  und  die  Bodensohatzc  Chinas.  Von  Dr.  E.  Tieeeen. 
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Ohiaa— SMhuaa.  SeoUUh  Q,  Mag.  90  (1904) :  393-403.  Little. 

The  Irrigation  of  the  Chentu  Plateau.    By  A.  Little.     With  Map$  and  lUustra- 
tion$. 

China— Shantung.     B.  ComiU  VAtie  Fran^aite  4  (1904) :  331-336.  Pila. 

Une  prorince  Ghinoise  en  progi^ :  le  Chantoung.    Par  F.  Pila. 

China— Weihaiwai  • 

WeihaiweL  Beport  for  1903.  Colonial  Reports,  Annual  No.  419,  1904.  Size 
10  X  6,  pp.  60.    Friee  Sd. 

Chineae  Empire— Tihet.    Nineteenth  Century  be  (l^H) :  US-US.  Bonlger. 

The  Capture  of  Lhasa  in  1710.    By  D.  C.  Boulger. 
On  the  taking  of  Lhasa  hy  the  Eleuths. 

Chinese  Empire— Tihet.    Imp.  and  Anatie  Quarterly  Rev.  18  (1904) :  28-43.         Bruce. 
Oar  Relations  with  Tibet.    By  Captain  G.  E.  Bruce. 

Chinese  Empire— Tibet.         Monthly  Rev.  16  (1904) :  60-82.  Beid. 

What  I  saw  in  Thibet    By  W.  C.  Jameson  Reid. 

It  is  difficult  to  form  an  opinion  whether  this  describes  an  actual  journey,  or  whether 
the  intention  is  merely  to  present  a  picture  of  Tibetan  characteristics  in  the  form  of 
an  imaginary  narmtive  of  travel.    The  writer's  qunlifications  may  be  doubted  when 
we  read  of  the  Tangtse  having  its  source  in  the  Eoko  nor ! 
Chinese  Empire— Tibet.    Fortnightly  Rev.  76  (1904) :  124-134.  Parker. 

The  Bottom-rock  of  the  Tibet  Question.    By  E.  H.  Parker. 
Eastern  Asia.  Bouglas. 

Europe  and  the  Far  East     By  Sir  Robert  K.  Douglas.     Cambridge :  The  Uni- 

yersity  Press,   1904.      Size  8  x  5 J,  pp.  viii.  and  450.      Map$.     Price  Is.   i^d. 

Presented  by  the  Publishers. 
A  valuable  summary,  suitable  for  general  readers,  of  the  relations  between  Euro* 
pean  powers  and  the  Eastern  empires,  especially  during  the  last  century.    The  earlier 
attempts  to  open  up  intercourse  are  very  briefly  touched  upou,  and  no  mention  is 
made  of  the  earliest  French  trading  ventures  at  the  close  of  the  seventeenth  century. 

India— Hyderabad.  McAuliffe. 

The  Nizam ;  the  Origin  and  Future  of  the  Hyderabad  State,  being  the  Le  Bas 
Prize  Essay  in  the  University  of  Cambridge,  1904,  by  R.  P.  McAuli^e.    Ix)ndon  : 
O.  J.  Clay  &  Sons,  1904.    Size  8  x  5J,  pp.  xii.  and  86.    Price  2s.  6d.  net.    Pre- 
sented hy  the  Author. 
The  writer  has  selected  from  the  mass  of  historical  facts  available  those  which 

throw  light  on  the  still  unfinished  evolution  of  the  state  through  centuries  of  political 

consolidation. 

India— Spiti.    Mem.  Oeohg.  8urv.  India  36  (Pt  i.)  (1904) :  pp.  130  and  ?i.        Hayden. 
The  Geology  of  Spiti,  with  parts  of  Bashahr  and  Rupshu.     By  U.  H.  Hayden. 
With  Map  and  Plates. 

India — Surreys.  Oore. 

Extracts  from  Narrative  Reports  of  the  Survey  of  India  for  the  seasr>n  1901-1902. 
Prepared  under  the  direction  of  Colonel  St.  G.  C.  Crore,  o.s.i.,  Calcutta,  1904.  Size 
13  X  8},  pp.  58.    Presented  hy  the  Surveyor- General  of  India. 

Japan.  Imp.  and  Asiatic  Quarterly  Rev.  18  (1904) :  140-ir)r).  Parker. 

The  Attempt  made  by  Kublai  Khan  to  Conquer  Japan.  By  E.  H.  Parker.  With 
Map. 

Japan— Formosa.  Mcteorolog.  Z.  21  (1904) :  383-387.  Hann. 

Klima  von  Formosa  (Taiwan).    Yon  J.  Hann. 

Japan— Hiitorieal.  Haas. 

Gcschichte  desChristentums  in  Japan.  Yon  Pfarrer  Dr.  H.  Htuis.  II.  Fortshritte 
doB  Christentums  unter  dem  Superiorat  des  P.  Cosmo  de  Torres.  (Supplement  der 
Mitteilungen  dor  Deutschen  Gesellschaft  fiir  Natur-  und  Yolkerkunde  Ostasiens.) 
Tokyo,  1904.  Size  9^  x  6},  pp.  xxvlii.  and  3Si.  Presented  hy  the  Deutsche  Gesell- 
schaft fiir  Natur-  und  Vdlherhunde  Ostasiens. 

Korea.  Boordaret. 

i^mile  Bourdaret.    En  Cor^e.    Paris :   Plon-Nourrit  et  Cie.,  1904.    Size  7J  x  5, 
pp.  364.    Illustrations.    Price  3s. 
An  account  of  reoent  journeys  in  Korea,  for  the  most  part  by  well-known  routes, 


694  GEOGRAPHICAL  LITERATaRS  OP  THK  MONTH. 

bat  useful  as  a  contribution  to  farther  knowledge  of  a  oountry  now  attraotiDg  poblie 
attention. 


Xalay  Arehipelago — Somatra. 

Bijd.  Tool',  Land'  en  VoUcenk,  N6d.-Indte  2  (1904) :  548-557. 

Kortc  beschrijnDg  van  het  landflchap  Bila.     With  Map. 

lUlay  Peniniola.  Scottish  Q.  Mag.  90  (1904) :  337-348. 

The  Peoples  of  the  Mulay  Peninaula.    By  Nelson  Annandale.    Wiih  RluatrMomM, 

Xalay  Peninsnla.  Aiiwaiidato  aad  Sofeiuon. 

Fasciculi  Maluyeuses.  Anthropologioal  and  Zoological  Besults  of  an  Expediftum 
to  Perak  and  the  Siamese  Malay  States,  1901-1902.  Undertaken  by  X.  Annan- 
dale  and  H.  C.  Bobinson.  Anthropology.  Part  Ila.  London:  Williams  & 
Norgate,  1904.    Size  10}  x  8,  pp.  116.    JUvMirationM.    Frioe  lOt.  net    PremUed. 

Xalay  States.  BdisU. 

Handbook  of  the  Federated  Malay  States.    Compiled  by  H.  C.  Belfleld.    Second 
Edition,    l^ndon:  E.  Stanford,  [1904].    Size  8}  x  5},  pp.  174.    Map$  and  lUui- 
tratioM.    Price  2s.  6d.    Present^  by  the  PMither, 
Gives  the  most  complete  information  to  be  found,  in  equally  small  compass,  on  the 

Fedcrutud  Malay  States  and  their  economic  resources.    The  statistics  in  this  edition 

have  been  brought  down  to  the  end  of  1902. 

Pamirs.  Oloftm. 

Through  the  Unknown  Pamirs.  The  Second  Danish  Pamir  Expedition  1898-99. 
By  O.  Olufsen.  Ix>ndon  :  W.  Heinemann,  1004.  Size  9x0,  pp.  xxii.  and  238. 
Jlaaps  and  Illustrations,     Price  158.  neU    Presented  by  the  Author. 

A  distinct  addition  to  our  knowledge  of  the  Pamirs.  Instead  of  a  mere  narrative 
of  travel,  it  presents  the  results  of  the  anthor*s  and  his  companions*  observaikms  in 
u  series  of  chapters  dealing  with  different  aspects  of  the  country  and  its  inhabitants. 

Persia.  Xoxgan. 

Mission  scientifiquc  en  Perse.  Par. J.  de  Morgim.  Tome  v.  Etades  lingiistiqaes, 
dialectes  Kurdes,  langues  et  dialectes  da  nord  de  la  Perse.  Paris:  £.  Leroux, 
1904.     Size  11|  x  9,  pp.  xvi.  and  326.    Map. 

Persia.  Scottish  Q.  Mag,  80  (1904) :  403-415.  Sykii. 

Life  and  Travel  in  Persia.    By  Miss  E.  Sykes. 

Philippine  Iilands.  Contemporary  Rev.  86  (1904) :  392-404.  Forsmaa. 

The  Americans  in  the  I'hilippines.     By  J.  Foreman. 

Philippine  Iilands.  

ropulatiou  of  the  Philippines.  (Census  of  the  Philippine  Idunds :  1903.   BuUetiu 
1.)    Department  of  Ommorce  and  Labor,  Buretiu  of  the  Census,  1901.    Size  9  x  (>. 
pp.  100. 
See  note  in  the  Octol>er  number  (p.  480). 

PhiUppiae  IsUnds.   /mp.  a/ki  Asiatic  Quarterly  Hex.  18  (1904) :  130-139.  Stenart. 

The  English  in  the  Philippines.     By  A.  F.  Steuart. 
Kefers  to  the  English  occupation  of  Manila,  1762-61. 

Philippine  Islands— Climate.  Algaa 

The  Climate  of  the  Philippines.  By  Bev.  J.  AlguiJ,  s.J.  (Census  of  the  Philippine 
IsLmds,  1903.  Bulletin  2.)  Department  of  Commerce  and  Labor,  Bureau  of  the 
Census,  1904.    Size  9x6,  pp.  104.    Maps  and  Diagrams. 

Philippine  Island! — Volcanoes.  Xai6. 

Volcanoes  and  Seismic  Centers  of  the  Philippine  Archipelago.  By  Rev.  M. 
Saderra  Masd,  8. J.  (Census  of  the  Philippine  Islands,  Bulletin  3.)  Department 
of  Commerce  and  Labor,  Bureau  of  the  Census,  1904.  Size  9x6,  pp.  80.  Maps 
and  Illustrations. 

Bossia— Oancasni.  £.  American  G.S.  86  (1901):  327-341.  Hortj. 

Southern  Bussia  and  the  Caucasus  Mountains.    By  E.  O.  Hovey. 

Notes  collected  during  the  excursion  of  the  International  Geologioal  Congress 
in  1897. 

Eussia— Cauoaius.  La  Q.,  B.S.O.  Paris  10  (1904)  :  65-68.  XartsL 

Mission  Scientiiique  an  Cauoaso  Occidental,  par  M.  £.  A.  Martel.  Par  F. 
Lemoine. 
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BaiiUn  Central  AfU.        M,0,  Gm,  Hamhurg  90  (1904):  pp.  812.  Ttiodexioliiea. 

ForsohnQgoreiBe  iu  den  Zentralen  Tienaoban  and  DsungariBchcn  Ala-tan  (Basdaoh 
Zentral-iUien)  im  Sommer  1902.  Yon  Dr.  M.  Friederichsen.  With  Maps  and 
lUuttrattoni.    [To  be  reyiei?ed.] 

Straits  Bettlementa.  Ireland. 

Studies    in    Colonial    Administration     VII.  The  Straits  Settlements.    By  A. 

Ireland.  (From  the  OuOook,  May  14,  1904,  pp.  122-126.)  New  York.  Size 
10  X  6}.    Pre»erUed  by  the  Author. 

Ijria — Palestine.  Maegregor. 

The  Rob  Boy  on  the  Jordan.  A  Canoe  Cruise  in  Palestine,  Egypt,  and  the  Waters 
of  Damascus.  By  John  Maegregor,  m.a.  [Eighth  Edition.]  ]x)ndon:  John 
Murray,  1904.  Size  8  x  5|,  pp.  xiv.  and  428.  Map$  and  llltutration$.  Price 
28.ed.net.    Presented  by  the  PMiiher. 

This  is  a  welcome  addition  to  the  nnmber  of  famous  books  of  travel  at  popular  prices. 
Both  the  type  and  paper  and  general  get-up  of  the  Yolume  are  alike  goo  J. 

Turkey— Arabia.  Nineteenth  Century  66  (1904) :  251-261.  Baoon. 

To  explore  Arabia  by  Balloon.    By  the  Rev.  J.  M.  Baoon. 
Turkey— Arabia.  M.K.K.G.  Oe§.  Wien  47  (1904) :  47-55.  

Die  Hedjaz-Elsenbahn. 

AIBIOA. 

Algeria.  Lartigue. 

Monographie  dc  TAures.    Par  le  Lieut.-Colonel  de  Lartigue.     Constantinc,  1904. 
Size  10  X  6i,  pp.  X.  and  492.    IUuUration$.    Price  13<.  6<2. 

An  excellent  piece  of  regional  geog^phy. 

Central  Africa.  Glchvke  86  (1904)  :  5-13,  73-79.  Senftenberg. 

Zwei  Roisen  durch  Ruanda  1902  bis  1903.    Aus  Tagebiicherii,  Briefen  und  hinter- 
lassenen  Papieren  des  Oberleutoants  F.  R.  Ton  Parish  zusammengestellt  von 
Oscar  Freiberr  Parish  von  Senftenberg.     With  Map  and  lUuHrationt. 
Noticed  in  the  Monthly  Record,  ante,  p.  678. 

Ooig«  fltste.  Mares. 

Roland  De  Mar^.    The  Congo.    Brussels  :  J.  Lobcgue  &  Co.,  [1904].    Size  9x6, 
pp.  118. 
A  reply  to  criticisms  of  the  State  methods. 

Congo  Stite— Katanga.    B.S.  d'^ludee  Colon.  11  (1904):  57G-G00.  Tonneaa. 

Le  Katanga.    Par  E.  Tonneau. 

A  general  account  of  the  operations  of  the  Katanga  Cumpuuy,  and  the  economic 
conditions  of  the  country. 

East  Africa— Masai.  Marker. 

Die  Masai.     Kthno<j:raphi8ehe  Monogruphio  cincs  Odtafrikanisi'hen  Somitenvolkes. 

Von  M.  Mcrker.    Berlin:  D.  Reimcr  (Ernst  Vohsen),  1904.    Size  11x8,  pp.  xvi. 

and  422.    Map  and  lllmtration$.    Price  Sm.    Presented  by  the  Publisher. 
The  most  thorough  account  of  the  Masai  that  has  yet  appeared.    The  author  had 
many  opportunities  of  becoming  acquainted  with   the  people   when  serving  as  un 
offloer  in  the  military  forces  of  the  Gorman  protectorate. 

Sgypt  Scottish  G.  Mag.  90  (1904)  :  318-354.  White. 

The  Rehabilitation  of  Egypt.    By  A.  S.  White. 

Sgypt— Zoology.  Jagerskidld. 

Results  of  the  Swedish  Zoological  Expedition  to  Egypt  and  the  White  Nile,  1901, 
under  the  direction  of  L.  A.  Jagerskioid.  Part  i.  Uppsala :  ( \  J.  LundbBtrom, 
1904.    Size  10  X  6}.    lUustraUons.    Presented  by  the  Royal  Unirtrsity  of  Uppsala. 

Vrenoh  Congo.  Mouvement  G.  21  (1904) :  337-340.  Villeloogne. 

L'entre*Ubangi-et-Sanga.    I*ar  P.  de  Villelongue.     With  Map. 
Describes  the  exploration  of  the  Motaba,  a  western  tributary  of  the  Ubangi. 

Preneh  Weit  Afriea.  B.S.G.  Marseille  28  (1904) :  43-54.  Barot. 

L*Afrique  Occidentale  fran9tuse,  son  pass^,  son  SYonir,  confi^rence  du  Dooteur 
Barot.     WOh  Map. 
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QmuMM  SoiUh-Weflt  Afrka.    DeuUdu  KohmiaheUvmg  81  (1904) :  248.  OnD. 

Die  Notwendigkeit  einer  Triangalation  in  Dentwh-SfidirestafrikA.    Von  M.  GrolL 
Gold  Coast.  /.  A/riem  8.  8  (1904) :  325-351.  VatkiB. 

Dutch  aud  English  on  the  Gold  Goast  in  the  Eighteenth  Centurf.     By  IDjor 

Sir  M.  Nathan. 
lYory  Coast.  CroieB-lhifU«x. 

BemeignemmUi  Cclam,.  CkmU€VAfriquB  Franfai$e,  No.  6.  (1904) :  152-156. 

Notes  Kthoographiqaes  snr  la  C6te-d'lToire.    Par  Gapitaine  Ooaon-Dnplessix. 
XamenuL  Globug  86  (1904) :  1-5.  Evttff. 

Volkergnippiening  in  Kamenin.    Yon  Haaptmann  a.  D.  Hatter.      With  Map. 
Lftgos,  ete.  /.  Afn&in  8.  8  (1904) :  464-481.  MMOngor. 

Liiirofl,  Abeokata  and  the  Alake.    By  Sir  W.  MacGregor. 
Xadagasear— BaUway.     Ser.  Madagatear  6  (2)  (1904) :  28-37.  Dslhorbe. 

Le  chemin  dc  fer  de  Madagascar.    Par  C.  Delhorbe. 
Xoroeeo.  Fortnighay  Rev.  76  (1904) :  423-436.  Baaiisfti. 

In  Red  Marrakesh.     By  S.  L.  Bensnsan. 
Mosambiqne.  Vagrtirot. 

Le  Moziimbiqne.     Par  A.  Negreiroe.     Pans :  A.  Ghallamel,  1904.     Sixo  7)  X  5^, 

pp.  198.    Map  awl  lUuttrationi.    Preienied  6y  the  Author. 
Vatal^Dnrban.  Hmdaim. 

Durban :  Fifty  Years'  Mnnioipal  History.    Compiled  for  the  Durban  Goiporatiai 

in  Celebration  of  the  Jubilee  of  the  Borough,  by  W.  P.  M.  Henderson.    Dnrfaaa: 

RobiDMn  &  0>..  1904.    Size  10  x  6i,  pp.  394.    lUugiratiaHS.    PretemUd  5f  (Kb 

Toicn  CUrk^  Durban. 

The  history  of  Durban  ns  a  municipality  dates  from  1854. 

Vigeria.  Wiwladiis. 

Thu  White  Man  in  Nigeria.  Bv  G.  D.  Hazzledine.  London:  E.  Arnold,  1904. 
Size  9x6,  pp.  xir.  and  228.  Map  and  JUmtrationf.  Priee  10s.  Gd.  net,  Pretmited 
by  the  PMuher. 

A  thoughtful  study  of  present  conditions  and  future  prospects  in  Nigeria.    The 
author  is  sanguine  as  to  the  latter. 

Nigeria.  Blaekwood'8  Mag.  176  (1904)  :  329-337.  Fartiidga. 

The  Burial  of  the  Atta  of  Igaraland,  and  the  **  Coronation  "  of  his  micceaior.  By 
C.  Partridge. 

Kile.  B.  American  G.&  36  (1901) ;  346-352.  01iAille-L«ig. 

Chaille-Long's  Work  on  the  NUe.      With  Map. 

Tlie  writer  lays  stress  on  the  value  of  his  work  under  Gordon  on  the  ^[pper  Nflc, 
and  protests  ugainat  the  disuse  of  the  name  Ibrabim  given  by  him  to  Lake  Oioga. 

North  Africa.  C.  Bd.  138  (1904) :  1629-1631.  Bunai. 

Le  terrain  houillcr  dans  le  nord  de  TAfrique.    Note  de  £.  Bureau. 
The  proofs  of  the  existence  of  carboniferous  strata  in  North  Africa,  which  have  been 

slowly  accumulating  sintM)  Barth*s  time,  have  lately  received  a  father  addition  thiougfa 

tho  investigations  of  Lieut.  Poirmeur  in  south-west  Algeria. 

North  Africa.  Sl-HMhaitkL 

Voyage  au  Pays  des  Senoussia  k  traveni  la  Tripolitaino  et  Ics  Pays  Tonareg.     Ptar 
lo  Cheikh  Mohammed  ben  Othmane  £1-Hachaichi  tradnit  par  Y.  Serrcs  et  LasianL 
Vans :  X  Chalhunel,  1003.     Size  7J  X  5,  pp.  316.     PortraU.     Priee  3«. 
This  journey  by  an  Arab  sheikh  was  undertaken  in  1896  at  tho  instance  of  the 

Marquia  de  Mores,  then  setting  out  on  his  last  ill-fated  expedition.     It  led  to  the 

Sonussi  centre  of  Kufra,  and  is  interesting  from  the  information  it  gives  of  the  positiuo 

of  the  sect  at  that  time,  as  well  as  of  the  northern  Tuarog  countries. 

North  and  West  Aftioa.    B.S.  Langutdoc.  Q.  27  (1904) :  131-143.  Bttditr. 

Lii  voie  trauaiifricaino  de  Tunisie  a  Loango  par  le  Tohad.     Par  le  Commandant 

Hordier. 

On  tho  need  of  v>i>ening  a  through  route  from  north  to  south  of  French  Africa. 
®*1\*'*-  C.  Bd.  188  (1904) :  1527-1529.  WwimM. 

Noto7'^ v^  v°  ^'^'''  ^^'SJ^^i^if  ^^^  ^«  ^jo^'  *  !'«"*  de  Timassftnine  (8ahani> 
->oiL  uo  1.  I«oureau.     With  Map.  ^ 
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Sahara.  O.  Bd.  188(1904):  1529-1531.  Hang. 

Bur  la  faane  des  qouchcs  a  Ceratodw  cretacees  dn  Djoua,  prcs  Timassanlue 
(Sahara).    Xute  de  £.  Haug. 

Sahara.  Hormand. 

BenaeignemerUi  Colon,,  ComiUVAfriqw  Fran^ue,  Xo.  7  (1904):  165-170. 
Les  Travuax  de  la  yallee  de  lu  Zoosfana.    Par  GapiUilne  B.  Xormand. 
On  works  carried  out  since  the  French  occupation. 

Togo.  DeuUoh  KohnicMatt  16  (1904) :  487-488.  Soefried. 

Bericht  des  Oberleutnanta  Freihcrm  y.  Seefried  iibcr  die   Uotersuchuog  des 
Hahoflusses.     With  Map. 

Tnnia.  Quettioiu  Dipl  et  Colon.  18  (1904) :  81-90.  Lorin. 

Etudes  tunisiennes.    L'evulution  politique  du  protectonit.     Par  H.  Lorin. 

Tunis.  * 

La  Tunisie  an  d^ut  dn  XX<°'  sl^le.     Paris:  F.  R.  de  Rndeval,  1904.    Size 
10  X  6},  pp.  TiiL  and  378.    lUustraiiont.    Price  129.  6d. 

This  is  produced  on  the  same  lines  as  the  similar  work  on  Madagascar  which 
appeared  in  1902.  The  separate  monographs  are  by  experts  in  their  special  subjects, 
and  the  work  is  the  best  account  of  Tunis  for  general  reference  that  has  yet  appeared. 

Vganda.  

Africa,  Xo.  11  (1904).    Final  Report  of  the  Uganda  Railway  Committee.    London : 
Eyre  &  8pottiswoode,  1904.    Size  13)  x  8),  pp.  32.    Price  4(1. 

Vpper  Nile  Basin.  Oarstin  and  Snpnii. 

Report  upon  the  Basin  of  the  Upper  Xile,  with  proposals  for  the  improvement  of 
that  river,  by  Sir  W.  Qarstin,  o.o.m.o.,  to  which  is  attached  a  report  upon  Lake 
Tsana  and  the  rivers  of  the  £astern  Soudan  by  Mr.  C.  Dupuis.  With  Maps  and 
Appendices.  Cairo,  1904.  Size  13}  x  9,  pp.  vi.,  196,  56,  and  42.  Maps  and 
luuttreUione.  [2  copies.']  Presented  6y  the  Survey  Department^  Cairo. 
To  be  reviewed. 

Woit  Africa.  B.  Comit€  VA/rique  Franfaise  14  (1904)  :  228-229.  Xaistro. 

A  propos  du  Toubouri-Kabbi.    Par  C.  Maistre. 

Calls  attention  to  Captain  Loefler's  part  in  the  exploration  of  the  Tuburi,  which 
has  been  strangely  left  out  of  view  by  writers  who  have  detilt  with  Captain  Lenfant's 
recent  expedition. 

VOBTH  AXXSIOA 

Alaska.  B,  UniUd  StaUs  Qeolog.  Surv.,  No.  218  (1903) :  pp.  72.  OoUier. 

The  Coal  Resources  of  the  Yukon,  Alaska.    By  A.  J.  Collier.     With  Maps  and 
Plates. 

Alaska— Lake  Clark.       National  O.  Mag.  15  (1904) :  326-331.  Osgood. 

Lake  Clark,  a  little-known  Alaskan  Lake.    By  W.  H.  Osgood.     With  Map  and 
Illustrations. 

Canada.  American  J,  8ei.  18  (1904) :  175-179.  Ohalmeri. 

The  Geomorphic  Origin  and   Development  of  the  Raised  Shore  Lines  of  the 
St.  Lawrence  Valley  and  Great  Lakes.    By  Dr.  R.  Chalmers. 


T.R.8.  Canada  9  (Sec.  IV.)  (1903) :  143-147.  Poole. 

A  Submerged  Tributary  to  the  Great  Pre-Glacial  Kiver  of  the  Gulf  of  St.  Law- 
rence.   By  Dr.  H.  S.  Poole.     With  Map. 

Annual  Report  of  the  Department  of  the  Interior  for  the  year  1902-1903.    [Ottawa], 

1904.      Size  10  X  6).    Illustrations. 
The  report  of  the  Surveyor-General  states  that  sixty-six  parties  were  at  work  in 
1903.    Among  the  special  reports  of  geographical  interest  are  those  on  surveys  along 
the  proposed  route  of  the  Canadian  Xorthern  Railway. 

Canada— Bibliography.  Wrong  and  Langton. 

Review  of  Historical  Publications  relating  to  Canada.  Edited  by  G.  M.  Wrong  and 
H.  H.  Langton.  Vol.  viii.  Publications  of  the  year  1903.  The  University  of 
Toronto,  1904.    Size  11x7),  pp.  xii.  and  226. 

No.  YI. — ^Deckmbkr,  1904.  2  z 
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Canada— BriUdi  Columbia.  XaDlM. 

The  Stiokeon  River  Country.  By  C.  F.  MuIUub.  Moose,  Caribou  and  Big  Horn 
Sheep  Hunting  in  Cassiar  District, B.C.  (Reprinted  from  Wetiem  IMd^Febnmn, 
March,  and  April,  1904.)  Size  6x8,  pp.  48.  lUutiraUom,  Presented  fty  m 
Author, 

Canada—Britiah  Colombia.  — — 

All-Canadian  Railway  to  the  North.  Description  of  the  Central  Boute  vid  North 
Thompson  Valley  and  Cariboo.  Issued  by  the  Inland  Board  of  Tnule,  Kam- 
loops,  B.C.    Size  8x6,  pp.  12.    Pre$enied  by  M,  8,  Wade,  Eiq. 

Canada— British  Coliimbia.  

The  Great  Interior  of  British  Columbia.  Description  of  a  Portion  of  the  Xnteiior 
Valley  to  be  traversed  by  the  Boundary  Kamloops  and  Cariboo  Central  Bailway. 
(Reprinted  from  Inland  Sentinel,  Kamloops,  B.C.)  Size  8x6,  pp.  8.  FreeenUd 
by  M.  8,  Wade,  Eeq, 

Canada — British  Colombia— Lepidoptera.  ]>yar. 

P.  United  Staiee  National  Mueetm  27  (1904) :  779*938. 
The  Lepidoptera  of  the  Kootenai  District  of  British  Columbia.    By  H.  G.  Dyar. 

Canada — Geological  Borvej.  

Summary  Report  of  the  Geological  Survey  Department  of  Canada  for  the  Calendar 
Year  1903.    Ottawa,  1904.    Size  10  X  6),  pp.  218.    Map$  and  Stelion:    Pneented 
by  tJie  Geological  Surrey  of  Canada. 
Contains  much  information  on  the  mineral  resources  of  various  parts  of  tho  D(»ni]uoib 
and  reports  on  topographical  surveying  in  Kecwatiu  and  elsewhere. 

Canada— Tortle  Moontain.    B.  American  G.8.  36  (1904):  272-275.  

The  Great  Landslide  on  Turtle  Mountain.     With  lUuitratione. 
United  Btotes.  Baadakir. 

The  United  States,  with  an  Excursion  into  Mexico.    Handbook  for  Travellers 
by  Karl  Baedeker.    Third  Edition.    Leipzig:  K.  Baedeker,  1904.     Size  6)  X  4), 
pp.  civ.  and  660.    Maps  and  Flam.    Price  12m.    Preeented  by  the  PMitker, 
Carefully  brought  up  to  date.    The  maps,  which  have  been  prepared  under  the 

supervision  of  Mr.  Henry  Gannett,  include  six,  as  well  as  eight  plans,  which  now 

appear  tor  the  first  time. 

United  States— Arizona.  Baasom*. 

(ieology  of  the  Globe  Copper  District,  Arizona.  By  F.  L.  Ransome.  (United 
States  Geological  Survey,  rrofoasional  Taper  No.  12.)  Washington,  1903.  Size 
Hi  X  9,  pp.  168.    Maps  and  Illustrations,    Presented  by  the  U.S,  QecHogieal  Surrey. 

United  States— Arizona.  Bansomi. 

The  Geology  and  Ore  Dei>u8it8  of  the  Bisbee  Quadrangle,  Arizona.  By  F.  L. 
Kansomo.  (United  States  (Geological  Survey,  IVofessional  Paper  No.  21.)  Wash- 
ington, 1904.  Size  11}  X  0,  pp.  168.  Maps  and  Illustrations.  Presented  by  the 
U.S.  Geological  Surcey. 

United  States— Census.  

['J'welfth  Census  of  the  United  States,  1900.J  Special  Reports.  Occupations. 
Washington,  1904.    Size  12  x  9},  pp.  cclxvi.  and  764.    Diagrams. 

United  States—Clays.  Bits. 

The  ('lays  of  tlie  United  Stiites,  Eiist  of  the  Mississippi  River.  By  H.  Bies. 
(United  States  Geological  Survey,  rrofcssional  Paper,  No.  11.)  Washiogton, 
1!)03.  Size  11}  X  9,  pp.  298.  Maps  and  lUttstraiiotis.  Presented  by  the  D.S. 
Geological  Surrey. 

United  States— Climatology.    G,  Teacher  2  (1904) :  212-218.  War! 

The  Climatology  of  the  United  States :  an  Outline.    By  B.  de  C.  W'ard. 

United  States— Colorado.  Girtj. 

The  Carboniferous  Formations  and  Faunas  of  ('dorado.  By  G.  H.  Girty.  (United 
States  Geological  Survey,  Professional  Paper  No.  16.)  Washington,  1903.  Size 
11 J  X  9,  pp.  546.     Plates.    Presented  by  the  U.S.  Geological  Survey, 

United  SUtes— Great  Salt  Lake.    Scottish  G.  Mag.  20  (1904) :  424-427.  Talmif a 

Halt  Lake  Water.     By  Prof.  J.  E.  Talmage. 
United  States— Historical.  Oast  and  Hosatr. 

Gn8s*s  Journal  of  the  Lewis  and  Clark  Expedition.    By  Sergeant  Patrick  Gats, 
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one  of  the  peraonB  employed  in  the  expedition.  Reprinted  from  the  edition  of 
1811,  with  facsimiles  of  the  original  title-page  and  the  five  original  illustrations, 
a  reproduction  of  a  rare  portrait  of  Gass,  and  a  map  of  the  Lewis  and  Clark  route. 
With  an  analytical  Index,  and  an  Introduction  by  J.  K.  Hosmer,  lld.  Chicago : 
A.  0.  McClurg  &  Co.,  1904.    Size  8}  x  6},  pp.  liy.  and  298.    Prioe  $8.50  net 

Gass's  journal  is  of  value  as  supplying  antindependent  version  of  Lewis  and  Clark's 
great  journey,  supplementing  and  confiiming  the  official  narrative.  The  reprint  is 
welcome,  as  the  original  is  now  scarce. 

ITiitad  States— Kistorieal.  Lewis  and  dark,  and  Wheeler. 

The  Trail  of  Lewis  and  Olark,  1804-1904.    A  story  of  the  great  exploration  across 

the  continent  iu  1804-06 ;  with  a  description  of  the  old  trail,  based  upon  actual 

travel  over  it,  and  of  the  changes  found  a  century  later.    By  O.  D.  Wheeler. 

2  vols.    New  York  and  London :  G.  P.  Putnam's  Sons,  1904.    Size  8}  x  6,  pp. 

(vol.  i.)  xxiv.  and  378 ;  (vol.  ii.")  xvi.  and  420.    Maps  and  lUuttraiions.    Price  25t. 

net. 

A  very  complete  history  of  the  organization  and  execution  of  Lewis  and  Clark's 
great  enterprise,  with  elucidations  from  the  writer's  personal  acquaintance  with  the 
route. 
Vnited  States— Xaine.    B.  Oeolog.  8.  America  12  (1900) :  483-448.  Tarr. 

Glaciation  of  Mount  Ktaadn,  Maine.     By  B.  S.  Tarr.     With  Plates. 

Vnited  States— ICassaohusetts— Boston.  

Engineering  Department.  List  of  Maps  uf  Boston  published  between  1600  and 
1903,  copies  of  which  are  to  be  found  in  the  possession  of  the  City  of  Boston  or 
other  oollectors  of  the  same.  Reprint  of  Appendix  I.,  Annual  Beport  of  the  City 
Engineer,  February  1,  1908.  Boeton,  1908.  Size  9  X  6,  pp.  248.  Presented  by 
the  Engineering  Department,  Boston. 

Vnited  States— Massachusetts— Sslem.  BantooL 

Essex  i.  nist.  Collections  40  (1904):  201-211. 

The  Date  of  the  Founding  of  Salem.    By  B.  S.  Bantoul.     With  Plate. 
United  States— Xiehigan.      /.  Qeotogy  12  (1904) :  326-334.  Bowman. 

A  typical  case  of  Stream-capture  in  Michigan.  By  I.  Bowman.  With  Map  and 
lUuttraiions. 

United  States— MissiasippL    Popular  Sci,  Monthly  ^b  {190\) :  318-322.  Kingery. 

Saving  the  Mississippi's  Source.    By  H.  M.  Kingery.     With  Maps. 

Urges  the  need  of  saving  the  tract  at  the  source  of  the  Mississippi  from  tlic 
devastation  caused  by  lumber-getting. 

United  States— Nebraska.  Barton. 

Preliminary  Beport  on  the  Geology  and  Water  liesources  of  Nebraska  West  of 
the  Oao  Hundred  and  Third  Meridian.  By  N.  H.  Darton.  (United  States  Geo- 
logical Survey,  Professional  Paper  No.  17.)  Washington,  11K)3.  Size  11}  x  9, 
pp.  70.    Maps  and  Illustrations,    Presented  by  the  U.8.  Geological  Survey. 

United  States— Hegross.  

Department  of  Commerce  and  Labour,  Bureau  of  the  Census.  Bulletin  8.  Negroes 
in  the  United  States.    Washington,  1904.    Size  12  x  9,  pp.  334.    Maps. 

United  States— Hew  York.    /.  Geology  12  (1904) :  281-289.  Kindle. 

A  series  of  gentle  folds  on  the  border  of  the  Appalachian  system.  By  E.  M. 
Kindle.     With  Map. 

United  States— Hew  York.    B.  American  GJ3.  36  (1U04) :  257-264.  Symons. 

The  Projected  New  Barge  Canal  of  the  State  of  New  York.  By  Colonel  T.  W. 
Symons.     With  Map. 

United  States— Washington.  Smith  and  WUlis. 

Contributions  to  the  Geology  of  Washington.  Geology  and  Physiography  of 
Central  Washington,  by  G.  O.  Smith.  Physiog^phy  and  Deformation  of  the 
Wenatchee-Chelan  District,  Cascade  Range,  by  B.  Willis.  (United  States  Geo- 
logical Survey,  Professional  Paper  No.  19.)  Washington,  1903.  Size  12  X  9, 
pp.  102.    Maps  and  Illustrations,    Presented  by  the  U.S.  Geological  Society. 

OSHTBAL  AHB  SOUTH  AXEBIOA. 

Argentine  Bepnblie.     An,  Museo.  Nac.  Buenos  Aires  10  (1904):  1-15.  Ontes. 

Arqueologia  de  Uucal  (Gobemacidn  de  la  Pampa).  Por  F.  F.  Outes.  Witl* 
lUuiirtUione, 
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ArgantiM  Btpnblie  amd  BoUtift.  DemUok.  Bmmdtdiau  O.  tt  (l^Oft) :  13-SI. 
Dnroh  di(>  Argentiniflohe  Puna  zam  BolifiaiiiaelieB  Ghaoo.  Von  W. 
With  rUudratiani. 

Panama  CanaL  G.Z.  10  (1904) :  297-316. 

Der  Panama-Kanal.    Von  Dr.  G.  Wegener. 

Bonth  Amtriea— HiatorieaL  Mktn. 

A  Iliflionr  of  South  America,  18M-1904.  Bj  C.  E.  Akera.    London :  John  Moray, 
1904.    Sise  9|  X  6,  pp.  zxria.  and  696.    Map*  and  lUudrmUomM.    Prim  SU  md, 
Pre$enUd  hy  the  PMUKer, 
The  kaleidoaoopio  charaoker  of  South  Amerioan  oooarrenoea  dniiBg  the  pMl  half- 

contnry  renders  thia  attempt  to  tnmmarize  the  hiatory  of  the  aerenl  atntca  daring  th^ 

period  a  most  oaeful  undertaking,  which  the  author  appeaia  to  haTa  onrried  ont  with 

success. 

Ytnenela.  QiifiiiM 

Venezuela  :  Geographical  Sketch,  Natural  Beaources,  Laws,  Ecooomie  ConditMns, 
Actual  DeTelomnent,  Prospects  of  Future  Growth.  Edited  and  cmnpaed  for  the 
International  Bureau  of  the  American  Bepuhlics  by  X.  V.  Qoiticoa.  1904. 
Washington,  1901.  Size  9  x  6,  pp.  608.  Map  and  IlluMtraiian*.  Pntenied  (y 
the  Bureau. 
A  useful  and  comprehensive  summary  of  existing  knowledge. 

Voneiaela— Historieal.  Xwahart. 

La  l*remi^re  occupation  Allemandc  du  Y^^zu^a  au  XYP  sitele,  p^riode  dite  des 
Welser  (1528-1556).  Par  J.  Humbert.  (Extrait  du  Journal  de  la  SoeiM  it» 
iim^Hcafiiirfes  d«  Porif,  N.8.  1. 1,  No.  3.)    1904.    Size  11)  X  8,  pp.  14.    Plan. 

AVBT&ALASIA  MXU  PACIFIC  ULAnXI. 

AuitralaaU.  Deuitdh.  Bunduihau  Q.  86  (1904) :  460-468.  Valaaft. 

Fortsohritto  der  geonaphischen  Forschungen  und  Beisen  im  Jahie  1903. 
1.  Australien  und  die  Siidsee.    Yon  Dr.  F.  Umlauft. 

German  Hew  Guinea.  flahaat. 

Bilder  aus  der  Siidsee.     Unter  den  Kannibalisoben  StEmmen  dea  Bismarck- 
Archipels.    Yon  Dr.  H.  Schnee.    Berlin :  D.  Beimer  (Ernst  YohaenX  1904.    Size 
8}  X  6,  pp.  xi?.  and  394.    Map  and  lUutiraiions.    Price  14«. 
A  valuable  addition  to  our  knowledge  of  German  New  Guinea  and  neighbouring 
islands,  where  the  author  held  an  official  post  for  two  years.    He  visited  some  little- 
known  parts  of  the  possession,  including  tne  Admiralty  and  St.  Matthias  islands,  and 
here  puts  down  his  experiences  and  obser?ations. 

Marianne  Islands— Guam.    B,  American  G.8.  86  (1904) :  385-395.  Coz. 

The  Island  of  Guam.    By  L.  M.  Cox.     With  Map  and  lUutiratume. 

KarshaU  Islands— Jaluit.    Olobu$  86  (1904) :  329-333,  352-356,  363-367.  Sekaat. 

Zur  Geologie  des  Jaluit- Atolles.    Yon  Dr.  Schnee.    With  Map  and  lUutiraUom. 
Hew  Guinea — Butch.  IMsiti. 

Tijd$.  K.  Xed,  Aard,  Genoote,  Amiterdam  21  (1904) :  617-650. 

Beis  van  Ati  ati  coin  over  Patipi  en  Degen  naar  Kajoni.   Door  J.  S.  A.  van  Dissel. 

On  a  journey  made  in  1002  with  a  view  to  determining  the  limits  of  the  Kapan* 
Papuan  language,  and  to  the  study  of  the  colonists  from  Coram  settled  for  two  oentnrki 
in  Western  New  Guinea. 

New  South  Wales— Fisheries.  

Fisheries  of  New  South  Wales.  Annual  Beport  for  1902.  II.  Fisheries  Investi- 
gations and  Fish  Culture.  [Sydney,  1904.]  Size  13  x  8J,  pp.  44.  Jfop,  Dia- 
grams, and  lUustratione. 

Solomon  Islands.  Bibb«. 

Zwei  Jahre  uuter  den  Kannibalen  der  Salomo-Inscln.  Beiseerlebnisse  und 
Schilderungcn  von  Land  und  Leuten.  Yon  Carl  Bibbe.  Dresden-Blasewits: 
H.  Beyer,  1903.  Size  lOJ  x  7,  pp.  viii.  and  352.  Afap<  and  lUuitraUons. 
Price  10«.  Gd. 

Contains  some  valuable  information  on  one  of  the  least-known  parts  of  the  Paoifk^ 
About  150  pages  deal  with  the  Shortland  islands,  of  the  natives  of  which  the  author 
gives  the  fullest  account  that  has  yet  appeared. 
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ToM  IilABd.  Ol6bu$  86  (1904) :  13-15.  leidaL 

Tobi  in  WeatmikroneiioD,  eine  dentaohe  Insel  mit  aoht  Namen.    Von  H.  Seidel. 

l^etoria.  Tuner. 

A  History  of  the  Colony  of  Yiotoria  from  its  Disoovery  to  its  absorption  into  the 
Commonwealth  of  Australia.  By  H.  G.  Tnmer.  2  toU.  London :  Longmans 
&  Co.,  1901.  Size  9x6,  pp.  (toI.  i)  xvi.  and  396 ;  (toI.  ii.)  z.  and  390.  Map  and 
Plan.    Price  2U.    Pre$enied  by  the  PtMiihers, 

Valuable  as  an  attempt  to  present  the  annals  of  Victoria  by  one  who  has  lived 
half  a  century  in  the  colony,  and  has  taken  great  pains  to  obtain  the  testimony  of 
authentic  records,  if  not  of  the  actors  themselves,  in  the  case  of  the  earlier  events. 

POLAB  BB0I0V8. 

f  ram  Josef  Island— foaU  flora.  Lanbaeh. 

K.  Svenik.  Vet.-A.  Bandl.  87  (No.  7)  (1904) :  pp.  16. 

Die  strnkturbietenden  Pflanzengeeteine  von  Franz  Josef  Land.  Von  H. 
Grafen  zu  Solms  Laubach.     TTWi  PkUes. 

ICATHEICATIOAL  GBOGBAPHT. 

Oartegraphy— Projeetion.    Petermanns  M.  60  (1904) :  155-159.  Van  der  flhrimten. 

Darstellung  der  ganzen  Erdoberfl&che  anf  einer  Kreisformigen  Projektionsebene. 

Von  A.  J.  van  der  Grinten.     With  Map$, 

Describes  a  useful  projection  by  which  the  general  relations  of  the  continents  and 
oceans  can  be  well  shown  in  a  single  plane  map.  While  avoiding  the  great  exaggera- 
tion of  the  north  and  south  caused  by  Meroator's  projection,  it  does  not  entirely  avoid 
it.    Thus  Greenland  appears  nearly  as  large  as  South  America  (see  ante,  p.  670). 

PHT8I0AL  AHO  BIOLOeiOAL  GSOOBAPHT. 
Bartkqnakes.  Button. 

Earthquakes,  in  the  Light  of  the  New  Seismology.  By  C.  E.  Dutton.  London  : 
J.  Murray,  1904.  Size  8)  x  6,  pp.  xxiv.  and  314.  Maps  and  Illustrations. 
Price  its.  net.    Presented  by  the  Publisher.    [To  be  reviewed.] 

Oeophysies.  Oeolog,  Mag.  1  (1904) :  495-497.  Fisher. 

On  the  Cause  of  Compression  of  the  Earth's  Crust    By  the  Bev.  O.  Fisher. 

Hydrography.  Xnrphy,  Hoyt,  and  Hollister. 

Hydrographic  Manual  of  the  United  States  Geological  Survey.  Prepared  by 
E.  C.  Murphy,  J.  C.  Uoyt,  and  G.  B.  Hollister.  (United  States  Geologicai  Survey, 
Water-supply  and  Irrigation  Paper  Ko.  94.)  Washington,  1904.  Size  9}  x  6, 
pp.  76.    Presented  by  the  U.S.  GeUogioal  Survey. 

BjdxtHogj,  Monthly  Weather  Rev.  88  (1904) :  176-177.  Loveland. 

Increased  flow  of  spring  water  in  the  autumn.    By  G.  A.  Loveland. 
Xeteorology—Dnst-fall.  Xeinardns. 

Ueber  einige  bemerkenswerte  StanbHille  der  letzten  Zeit.    Von  Dr.  W.  Meinardus. 

(Sonder-Abdmck  aus  **Das  Wetter,"  Heft  12,  1903.)    Size  9)  x  6}.  pp.  16.    Pre- 

setUed  by  the  Author, 

Xeteorologj— Pressure.     Meteorolog,  Z,  81  (1904) :  345-357.  Skholm. 

Wetterkarten  der  Luftdmckschwankungen.    Von  N.  Ekholm.     With  Diagrams, 

Xeteorologj— Pressure.  P.B.S,  78  (1904) :  457-470.  Loekyer. 

The  Behaviour  of  the  Short-Period  Atmospheric  Pressure  Variation  over  the 
Earth's  Surface.  By  Sir  N.  Loekyer,  k.c.b.,  etc.,  and  W.  J.  S.  Loekyer.  With 
Diagrams. 

Xoteorology— Winds.  Marchi. 

Atti  B,A,  Lincei,  BendieoiUi  18  (1  Sem.)  (1904):  619-626. 
La  circolazione  atmosferica  negli  strati  inferiori.    Nota  di  L.  De  Marchi. 

Xoteorology— Winds.  P.B.8, 74  (1904) :  20-30.  Bhaw. 

On  the  General  Circulation  of  the  Atmosphere  in  Middle  and  Higher  Latitudes. 
By  W.  N.  Shaw,  p.r.s.     With  Diagrams, 

Xoteorology— Winds.     J  nn.  ^yclro^ap/^ie  88(1904):  408-415.  Wegemann. 

Erweiterung  des  barischen  Wiodgesetzes  nebst  Anwendungen.  Von  Dr.  Wege- 
mann.    With  Diagram. 
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Ooeanography.  XaeiUm. 

University  of  Toronto  Sludiet,  PhfMlog,  8er.,  No.  5  (1904) :  pp.  SO. 

The  PalnBoohemifltry  of  the  Ocean  in  relation  to  Animal  and  Yegotable  Protoplast 
By  A.  B.  Maoallnm. 

OMtnography.  Naturw.  Wochenaehnft  8  (1904) :  705-718.  flefcfltt. 

Koemologie  als  Ziel  der  Meeresforaohung.    Yon  Prof.  Dr.  F.  Bohiitt. 

Ooeanography— Aiorea.        C,  Kd.  188  (1904) :  1648-1644.  TkMlet 

Oc^nographie  do  la  region  dee  A9ore8.    Note  de  M.  Thonlet. 

Oceanography— Aiorea.  C.  Rd.  189  (1904) :  241-243.  Tlwmlft. 

I.a  foflie  de  THirondelle,  dans  TArchipel  deg  A9oreB.    Note  de  M.  Thonlet.     WOk 
JUustratum. 
Beaolts  of  observations  dnring  the  latest  cmise  of  the  Prinoe  of  Monaoo. 

Oceanography— Paeifio  Ocean.    Scienee  SO  (1904) :  aS8-341.  Biihop. 

The  Cold- current  System  of  the  Pacific,  and  Source  of  the  Pacific  Coast  Current 
By  Rev.  S.  E.  Bishop.     With  Diagram. 

Physiography.  Hnzley  and  Grsgsry. 

Physiography,  an  Introduction  to  the  Stndy  of  Nature.  By  T.  H.  Huxley. 
Revised  and  partly  rewritten  by  R.  A.  Gregory.  London :  Macmillan  &  Co.,  1904. 
Size  7x5,  pp.  xii.  and  424.   iau§tration$.   Price  4«.  6d.    Presented  hy  the  PMUkere. 

[To  be  reviewed.] 

Bipplc-marks.  Geoiog.  Mag.  1  (1904) :  410-418.  Hut. 

The  Descriptive  Nomenclature  of  Ripple-mark.    By  A.  R.  Hunt. 

Volcanoes.  Globus  86  (1904) :  182-185.  Xrebs. 

Heziehungen  des  Meeres  zum  VulkanismuB.  Von  W.  Krebe.  IF.  Die  Verbreitung 
der  seebebenartigen  Krsrheinungen,  mit  besonderer  Berii<*ksichti<ning  der  Erd- 
bebenflaten.     With  Maps. 

AVTHBOPO&SO&RAPHT  AVB  HI8T0BICAL  OSO&SAFHY. 

Commnnications.    S.R.  Beige  O.  28  (1901):  36-61, 110-132,  225-243.  Cammasrtt. 

J.  G.  Kohl  et  la  O^graphie  des  Communications.    Par  Em.  Cammaerts. 

Traces  the  part  played  by  Kohl  in  the  evolution  of  the  modem   conception  of 
geography  as  the  study  of  the  influence  of  environment. 

Historical.  B.S.G.  Lishoa  22  (1904) :  121'-]26.  Garo&lf. 

I  progressi  dellc  oonoscenze  gcografiche  nell*  eih.  detta  EUenistica.  Pelo  Prof 
F.  r.  Oarofalo. 

Historical— Cabot.       T.R.S.  Canada  9  (Sec.  II.)  (1003) :  205-215.  Howley. 

liatest  L'ghts  on  the  Cabot  Controversy.  Hy  Rt.  Rev.  Bishop  M.  F.  Tlowley. 
With  Map. 

Historical  Geography.  Ooti. 

llistorisolio  Geographie,  Beispiele  und  Grundlinien.  Von  Dr.  W.  Qotz:  (Die 
Erdkuiide,  lierausKegeben  von  M.  Klar.  XIX.  Toil.)  Leipzig  und  Wien:  F. 
Deuticke,  1904.     Size  lOJ  x  7,  pp.  x.  and  294. 

Rather  a  collection  of  object  lessons  than  a  complete  treatise,  as  the  only  two 
groups  of  countries  dealt  with  are  those  of  the  Mediterranean  and  CJentral  Europe. 

Negro  Bace.  /.  African  S.  8  (1904)  :  398-404.  JobBftos. 

A  Negro  Exodus.     By  A.  Johnston. 
On  a  possible  return  movement  from  the  United  States. 

Political — Anglo-French  Agnreement. 

Deutsch.  Rundschau  0.  28  (1904):  465-466. 
Das  Franzosisch-cnglische  Abkommen  vom  8.  April,  1904.     With  Map, 

BIOGBAPHT. 

Celslns.  Deiitseh.  Rui,d*chau  O.  26  (1904):  519-520. 

Anders  Celsius.     With  Portrait. 
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Vordan.  London  Topographidal  Record  2  (1903) :  42-65.  Wheatlej. 

Notes  upon«Norden  and  his  map  of  London,  1593.    By  Henry  B.  Wheatley,  7.8.A. 
Beprinted  from  the  TrantaoHom  of  the  New  Shakespere  Society. 

BMlef.  T.R8.  Canada  9  (Sec.  I.)  (1903)  :  117-134.  Bionna. 

Le  P^re  Sebastian  Rasles,  j&uite,  miBsionnaire  chez  les  Ab^naquis,  1657-1724. 
Par  Dr.  N.  E.  Dionne. 

Batcel.  B,  American  Q,8.  36  (1904) :  550-553.        Oenthe  and  Bempla. 

Tributes  to  the  Friedrich  Ratzel.    By  Mn.  M.  K.  Genthe  and  Mlsf  E.  C.  Semple. 
WUh  Portrait, 

OEVSBAL. 

Bibla  Society.  


After  a  Hundred  Tears.  A  Popular  Illustrated  Heport  of  the  British  and  Forei^ 
Bible  Society  for  the  Centenary  Tear  1903-4.  London  :  The  Biblo  House,  1904. 
Size  8)  X  5},  pp.  124.  lUmtraliont.  Pretented  by  the  British  and  Foreign  Bible 
Society, 

Sdneational.  G,  Anzeiger  6  (1901)  :  150-153.  Bohwaii. 

Die  Ansichtskarte  im  Geographieunterrioht.    Von  Dr.  S.  Schwarz. 

BdneatlonaL  Gregory. 

The  Teaching  of  Geography  expanded  from  a  Lecture  by  J.  W.  Gregory,  d.so., 
F.B.S.  Melbourne :  Whitcombe  &  Tombs,  [1902].  Size  7i  x  5,  pp.  50.  lUus' 
tration. 

BdnaationiL  G.  Teacher  2  (1904) :  191-197.  Mackinder. 

The  Development  of  Geographical  Teaching  out  of^Nature  Study.  By  H.  J. 
Mackinder. 

Sdneational — Textbook.  Dodga. 

Dodge's  Elementary  Geography.  By  R.  E.  Dodge.  Chicago,  etc. :  Rand,  McNally 
&  Co.,  [1904].  Size  10  X  8),  pp.  232.  Mape  and  Illustrations,  Presented  by  the 
Publishers. 

Sdneation—Botanieal  Geography.    6.  r«acAer  2(1904):  201-211.  Xois. 

Botanical  Geography  for  Schools.    By  C.  E.  Moss,  b.8c.     With  Illustrations, 

The  writer  does  good  service   in  calling  attention  to  the  value  for  educational 
purposes  of  a  study  hitherto  almost  entirely  neglected  in  schools. 

tfaographieal  Termt.  Kaox. 

Glossary  of  Geographical  and  Topographical  Terms  and  of  words  of  frequent 
occurrence  in  the  composition  of  such  terms  and  of  place-names.  By  A.  Knox. 
(Stanford's  *  Compendium  of  Geography  and  Travel'  (Supplementary  volume).) 
London  :  K.  Stanford,  1904.  Size  8  X  5},  pp.  x1.  and  4:^2.  Price  15s.  Presented 
by  the  PMisJier.    [To  be  reviewed.] 

Geography.  Brjer. 

What  is  Geography?    C.  R.  Dryer.    From  the  Teacher**  Journal,  Marion,  Indiana, 
[1903].     Size  9)  x  6},  pp.  14. 
This  is  referred  to  at  p.  421,  ante. 

Japanase  Grammar.  Waints. 

.Japanese  Grammar  Self-taught.      (In  Roman  Character.)      With  Phrases  and 

~  Idioms.     By  H.  J.  Weintz.    London :  E.  Marlborough  &  Co.,  1904.  Size  7}  X  5, 
pp.  184.    Price  5s.    Presented  by  the  Publishers, 

Ltmnria.  Seott-EUiot. 

The  Lost  Lemuria.  With  two  maps  showing  distributicn  of  land  areas  at  different 
periods.  By  W.  Scott-Elliot.  London:  Theosophioal  Publishing  Society,  1904. 
Siie  9|  X  6,  pp.  44.    Price  28.  Qd,  net.    PresenUd  by  the  Publishers. 

An  extraordinary  jumble  of  Theosophioal  jargon   with  scientific  facts  borrowed 
firom  recognized  authorities. 

Idtoiry  Oatalogna.  

Catalogue  of  the  Books,  Manuscripts,  Maps,  and  Drawings  in  the  British  Museum 
(Natural  History).     2  vols.  (A-K).    London :  Longmans  &  Co.,  1903-1904.    Size 
11}  X  9,  pp.  viii.  and  1038.    Presented  by  the  Trustees  of  the  British  Museum, 
When  complete,  this  will  be  a  valuable  aid  to  bibliography,  and  is  of  interest  to  the 
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geographer,  from  the  large  number  of  workt  bearing  on  hii  aoienoe  which  it  innliMJei 
It  giyes,  under  one  alphabet,  both  namea  of  autnors  and  poblioationi  of  laazaed 
societiefl,  etc.,  but  "  separates  "  from  these  are  only  entered  in  the  eaae  6i  monognphi 
of  special  importance.  The  stringency  of  this  rule  might  periiaps  haTe,  with  adTsntage, 
been  more  often  r«'lazed.  Thus  we  should  have  expected  to  find  the  Taloable  mono 
graphs  fonning  Engler  and  Drude's  *  Vegetation  der  Erde'  aeparatelj  catalogned,  but 
this  is  not  the  case. 


TraTsL 

The  Persian  Gulf  and  South  Sea  Isles.  By  Sir  £.  C.  Boehm,  Bart.  Londos:  H. 
Oox,  190^.  Size  9  x  5),  pp.  zii.  and  180.  lUu$traHoHt.  Price  6s.  Preeemted  hf 
the  PuUiiher. 
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Bound  the  World,  including  Appendices.  By  J.  P.  Thomson,  ll.d.  Briabana:  the 
Outridge  Printing  Co.,  1904.  Size  10  x  6},  pp.  zxriiL  and  8&8.  Map  and  lUue- 
tratioHi,    Preeented  by  the  Author, 

The  tour  included  yisiU  to  the  United  States,  Canada,  Great  Britain,  the  Bhine, 
France,  and  the  Suez  Canal.  The  appendices  consist  of  reprints  of  papers  on  the 
Physical  Geography  of  Australia  and  on  Queensland. 


NEW  HAPS. 

;  Bj  E.  A.  BBJDYSS,  Map  (hiraior,  B.aJL 

IVBOPl. 

Badsn.  Konigl.  Prensa.  Landaa-AuftiahiBS 

Uebersichtskarte  yon  Baden.  Scale  1 :  200,000  or  3*2  stat  miles  to  an  inob.  Bear- 
boitet  in  der  Kartogr.  Abteiluog  der  Konigl.  Preuss.  Landes-Aofnahoie  1903-4. 
G  sheets.     Priee  l.5i)m.  each  Bheet. 

Belgium.  Institut  Cartographiqna  Militairs. 

Carte  des  chemins  dc  fer,  routes  et  voles  navigables  de  la  Belgiqne.    Scale 
1  :  320,000  or  5  stat  miles  to  an   inch.    Publiee  par  I'lnstitut  Cartographique 
MiUtaire,  1904. 
Shows  principal  roads,  railways,  canals,  etc.,  up  to  date.   The  map  is  also  mled  into 

squares  inaicating  the  limits  of  the  sheets  on  the  large-scale  1 :  20,000  Ooveniment  map 

oi  Belgium.    It  is  printed  in  colours. 

England  and  Wales.  Ordaaaoa  Bursty. 

Obdhaitob  SuBTvr  of  BNaLAirD  avd  Walm  : — Sheets  pnbliihed  by  the  I>ii«olor> 
General  of  Uie  Oidnanoe  Surrey,  Southampton,  fhmi  October  1  to  31,  190ft. 

2  miles  to  1  ineh : — 
With  hills,  and  printed  in  colours,  51, 52,  Is.  each ;  folded  in  cover  or  flat  in  aheets. 

1-ineh : — 
(Third  edition)  in  ouUine.  12, 15,  236,  256;  Is.  each.    (Engraved.) 
(Third  edition)  printed  in  colours,  284,  285,  U.  each, 

(Third  edition)  district-map,  printed  in  colours,  mounted  on  linen,  2s. ;  folded  in 
cover  or  flat  iu  sheets  (Al  lershot). 

6-ineh— County  Maps  (first  revision) : — 
Leicestershire,  2  b.b.,  7  m.e.,  s.e.,  12  n.e.,  18  n.e.,  8.B.,  14  N.w.,  20  n.b.,  21  k.w^ 
23  N.W.,  24  N.E.,  27  N.W.,  n.e.,  s.w.,  s.e.,  32  n.e.,  s.e.,  33  n.e.,  s.w.,  s.e.,  34  N.w.,  36 
K.W.,  39  N.W.,  42  N.W.,  8.W.,  8.B.,43  n.e.,8.e.,44  8.e.,45  n.e.,b.w.,b.e.,46  h.w.,8.w.,  47 
N.W.,  49  N.W.,  8.E.,  50  N.E.  Lineolnshlrs,  112  8.E.,  121  n.e.,  130  n.w.  Radnorabira. 
23  N  w.  Butland,  4  n.e.,  b.b.,  8  n.e.,  b  e.,  15  n.w.  Somersetshire,  8  s.e.,  36  8.K.,  47 
N.E.,  48  8.W.,  8.B.,  50  N  E.,  51  8.W.,  52  N.W.,  54  n.e  ,  57  N.W.,  59  N.E.,  61  8.W.,  62  s.w^ 
8.E.,  63  N.W.,  8.W.,  71  N.K.,  80  N.W.  Staffordshire,  67  n.e.,  68  b.w.  Bnifolk,  82  k.k., 
88  N  w.,  8  w.  Warwickshire,  6  n.w.,  U  n.w.,  s.w.,  8.E.,  15  n.e.  Worcasterahira,  2  8.w., 
8  N.W.,  10  s.w.    Yorkshire  (first  revision  of  1891  survey),  285  n.k.,  b.b.     1«.  each, 

S6-inoh — County  Maps  (first  revision)  :*- 

Brecknockshire,  XI.  11, 12, 15, 16;  XY.  8,  8;  XX.  12, 16;  XXU.  15;  XXVI.  4  5 
6,  7,  8,  9, 10,  1 1, 12 ;  XXVIIL  1,  2,  8,  4, 6, 7, 8, 1 1, 12, 15 ;  XLI.  16 ;  XLII.  13,  14 ;' 
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XLV.  8,  7,  8, 16 :  XL VI.  9, 13 ;  XLVIL  2,  8,  4,  6, 7,  8 ;  XLVUI.  1 ;  L.  2,  3,  4,  (6 
and  7) ;  LI.  1.  DtTonihin,  XIU.  2 ;  XY.  1, 15 ;  XIX.  8;  XX.  1, 11 ;  XXIIL  9  : 
XXXII.  12 ;  XXXIII.  8,  9 ;  XXXIV.  4,  8, 12 ;  XLVI.  2,  3,  7,  8, 12,  14 ;  XLVU. 
2,  5, 6,  9, 11, 14 :  LVU.  3, 8.  Hmfordihiro,  XIV.  8, 4 ;  XXXVII.  4,  7,  8. 11,  12, 
15,  16:  XXXVIII.  1,  3,  4,  5,  6,  7,  8,  9,  10,  11,  12,  18,  14,  15,  16;  XLUI.  8,  8, 
12, 15,  16.    Li&oolnihirt,  CXIIL  2,  8,  4,  6,  7,  8,  10,  12. 14, 15, 16 ;  CXXXL  1,  2, 

8,  4,  7;  CXXXn.  1,  2,  4,  5,  6,  7, 8,  9, 10, 11. 12, 13, 14, 15, 16;  CXXXIIL  1,  5,  6, 

9,  10, 12, 13, 14 ;  CXL.  8 ;  CXLIIL  2,  3,  5,  6,  7,  9, 11 ;  CXLIV.  1,  2,  8,  4,  5,  6,  7, 
8,  9, 10, 11, 12, 13, 14  (15  and  16) ;  CXLIVa.  1,  2, 5 ;  GXLIX.  3. 7, 15 ;  GXLIXa. 
1 :  CLIII.  1,  2,  8,  4,  5,  6 :  CLIV.  1,  2, 3,  5, 6, 9, 10.  Horfolk,  CIX.  6.  Somerietilure, 
VL2.  Suffolk,  XX.  7, 8;  XXL  5, 6, 7, 9, 10, 11, 13, 14 ;  XXIL  5, 8, 12. 13, 16;  XXIIL 
5,  6,  7,  8,  9,  10, 11,  12,  13,  14, 15, 16;  XXIV.  5,  6,  7,  9,fll,  13,  14,  15 ;  XXV.  13, 
14,  16 ;  XXVI.  9,  10 ;  XXXIL  1,2;  XXXHI.  3 ;  XXXIV.  1,  2,  3,  4 ;  XXXV.  1, 
2, 8, 4 ;  XXXVL 1, 2, 8, 4 ;  XXXVII.  1, 2, 8, 4, 8 ;  XXX VIIL 10 ;  XXXIX.  6, 18, 14 ; 
XLIX.  3 ;  L.  4.  Warwiekahir^  XVII.  18, 14 ;  XVIII.  14 ;  XIX.  8,  7,  8, 16 ;  XX. 
18, 15, 16 ;  XLIX.  6,  7, 10.  Wonaitorthire,  XL  1,  3,  5,  7 ;  X  VL  16 ;  XXHI.  4 ; 
XXVI.  3,  4;  XXVn.  1;  XL.  13,  14,  15,  16;  XLI.  18,  14,  15;  XLU.  3,  8,  10, 
11,  12;  XLIIL  6,  9, 10;  XLVU.  1,  2,  4,  5,  6,  7,  8,  9,  10,  11,  12,  13,  14,  15,  16; 
XLVIIL  1,  2,  8,  5,  6,  7 ;  LIV.  3,  4,  7.    S$.  each. 

Vnitad  Kinflrdom.  Oeologioal  Snrytj. 

Summary  of  Progress  for  1908.    Is. 
{E.  Stanford^  London  Agent.) 

Otrmanj.  KihiigL  Preuai.  LaudM-Aufnaluna. 

Karte  das  Deutsohen  Beiohes.  Scale  1:100,000  or  1*6  stat.  mile  to  an  inch. 
Sheet  239,  Salzwedel.  Herausgegehen  Ton  der  Kartogr.  Abteilung  der  Konigl. 
Preussisohe  Landes-Aufnahme,  1^.    Price  l.50m.  eo^  eheet. 

Great  Britain.  Woodward. 

Stanford's  Geological  Atlas  of  Great  Britain,  with  plates  of  characteristic  fossils. 
Preceded  by  a  I^cription  of  the  G^logical  Structure  of  Great  Britain  and  its 
counties;  and  of  the  features  obseryable  along  the  principal  lines  of  railway. 
By  Horace  B.  Woodward,  f.b.8.,  f.q.s.  London :  Edward  Stanford,  1904.  Price 
12«.  6d.  net.    PreeetUed  by  the  PMiiher. 

It  is  now  forty-four  years  since  the  first  edition  of  Reynold's  Geological  Atlas, 
prepared  with  the  assistance  of  Prof  John  Morris,  was  published ;  and  although  the 
work  was  revised  by  Mr.  Bobert  Etheridge  in  1889,  and  a  revised  edition  issued,  the 
Geological  Survey  and  other  geological  investigations  have  made  considerable  progress 
since  that  date.  Mr.  Stanford  has  now  brought  out  a  geological  atlas  of  Great  Britain, 
based  upon  and  following  much  the  same  lines  as  the  previous  useful  work,  and  the 
fact  that  the  preparation  of  it  has  been  entrusted  to  Mr.  Uoraoe  B.  Woodward  is 
sufficient  guarantee  of  its  thoroughness  and  general  merit  The  maps  of  the  original 
atlas  were  based  to  a  large  extent  on  those  of  the  Geological  Survey,  and  they  have 
been  revised  as  far  as  the  scale  has  permitted,  from  later  maps  of  the  same  survey,  and 
from  Sir  Archibald  Geikie's  Geological  Map  of  Scotland.  The  text  has  been  entirely 
re- written ;  fuller  descriptions  of  the  geological  formations  and  lists  of  localities  for 
fossils  have  been  given.  Whilst  a  few  of  the  original  text-illustrations  have  been 
retained,  most  of  these  are  fresh,  many  being  taken  from  other  authorities,  which 
are  folly  acknowledged. 

Iraland.  Bartholomew. 

Bartholomew's  **  Quarter-inch  to  Mile"  Map  of  Ireland.  Beduoed  by  permission 
from  the  Ordnance  Survey.  Sheet  6.  Dublin  and  Athlone.  Edinburgh:  John 
Bartholomew  &  Co.,  [1904].  Price  2$.,  mounted  on  doth,  Preeented  by  the  Publisher, 

Votharlands.  Bsekman  and  SohniUng. 

Sohoolatlas  van  Nederland  en  zijne  Overzeesche  Bezittingen.  Door  A.  A.  Beek- 
man  en  B.  Schuiling.  Vierde  Druk.  Zutphen :  W.  J.  Thieme  &  Gie.  Price  2.90/ 
This  la  a  very  good  general  atlas  of  the  Netherlands  and  the  Dutch  cobnial 
possessions,  and  its  usefulness  will  doubtless  extend  beyond  the  schoolroom.  A  special 
feature  is  the  clear  manner  in  which  the  character  of  the  land  is  indicated  b^  colouring, 
in  addition  to  which  a  considerable  amount  of  information  is  given  by  various  colours 
and  symbols  concerning  dykes,  canals,  etc. 

Odor.  Kdnigl.  OdorstrombanTorwaltung,  Broslan. 

Uebersichtskarte  von  dem  Niederschlagsgebeit  der  Oder  mit  Darstellung  der  mitt- 
leren  j&hrliohen  Niedersohlagahohen  aus  den  neuesten  veroffenUichten  Beobach- 
tungen  des  hydrologischen  Juirzehnts.    Scale  1 :  600,000  or  9*4  itat.  miles  to  an 
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inch.  Bearbeitet  in  der  Konigliohen  OdentiombafiTerwaliimg  in  Bredaa.  Glogan : 
(*arl  Flemming,  1904. 

The  mean  annual  rainfall  of  the  Oder  basin  is  shown  on  this  map  by  the  usual  blue 
tinting,  of  rarying  intensity,  based  upon  observations  taken  at  nnmeroos  aftaiioas,  whish 
are  indicated,  dnring  a  period  of  ten  years  from  Noyember  1, 1890,  to  October  81, 1900. 
Brown  contours  and  small  figures,  showing  at  a  glance  the  approximate  height  of  land 
of  any  locality,  are  also  given,  and  these  are  important  in  connection  with  the  rainftll  of 
any  special  district.  The  map  has  been  carefully  prepared,  and  will  be  of  oonsideraUs 
Hervice  in  connection  with  other  material  dealing  with  the  rainfall  of  this  p«rtof  Europe. 


Arabia.  BartholoMiw. 

Two  maps  showing  the  Orographical  and  Land  Surface  Features  of  Arabia.  By 
J.  G.  Bartholomew,  f.b.q.8.  Scale  1 :  10,000,000  or  157-8  stat.  miles  to  an  inch. 
Edinburgh :  John  Bartholomew  ft  Co.,  [1904].    Pruented  (y  the  PMUher. 

Asia  mnor.  Kiepsrt 

Karte  von  Kleinasien.  Yon  Dr.  Richard  Kiepert.  Scale  1 :  400,000  or  6*3  stot 
miles  to  an  inch.  Sheets :  D  i.  Budrum ;  B  vi.  Erzirum ;  C  vi.  Diarbekr.  Berlin: 
Dietrich  Beimer  (Ernst  Yohsen),  1904.    Price  6m, 

With  the  publication  of  the  present  part  fifteen  sheets  of  this  map,  out  of  a  total  of 
twenty -four,  h/'ve  appeared.  It  is  evident,  from  an  inspection  of  these  important 
sheets,  that  Dr.  Kiepert  spares  no  pains  to  render  his  map  as  complete  aa  |»ssiUe, 
although  much  of  the  available  information  from  which  it  has  been  compiled  can  only 
lie  of  a  very  approximate  character. 

China.  Konigl.  Prenss.  Landss^AnfStthBt. 

Karte  von  Ost-China.  Scale  1 :  1.000,000  or  15*8  stat.  miles  to  an  inch.  Sheet: 
Saimssu.  Kartogrnphische  Abtheilungen  der  KonigL  Preussisolie  Landes- 
Aufnahme,  1904.     Price  l'50m.  each  aheet, 

Bntoh  Sast  Indies.  Btemfoort  aad  llttkoft 

Atlas  der  Nederlandsche  Bczitiingen  in  Oost-Indie.  naar  de  niewste  Bronnen  samen- 
^esteld  en  aan  de  regeering  opgedragen  door  J.  W.  Stemfoort  en  J.  J.  ten  SiethofE, 
Kapitein:^  van  den  Qeneralen  staf  van  het  Xederlundsch-Indisch  legcr.  Gtorepro- 
ducecrd,  op  last  van  het  Departement  van  Kolonien,  aan  de  Topographisehe 
iurinhting  te  'sGravenhage,  onder  leiding  van  den  Directeur  C.  A.  Eckstein.  Now 
edition.  Sheets:  6,  Noord  Sumatra;  scale  1 :  900,000  or  14'2  stat  miles  to  an 
inob,  1004.  9.  Sumatra's  Westkuat;  scale  1 :  6(H),000  or  9*5  stat.  miles  to  an  inoh, 
11)03. 

Persia.  Stabl. 

(ireologische  Karto  von  Kamdag  (Persien).    Xach  den  Karten  der  Gesellscbaft 

Goriniuoflf  und  Enakieff  und  den  f^colofi^ischen  Aufnahmen  der  Hergingenieiire 
Kurmakoff  und  IwanofT  l»eiirl)eitet  von  A.  F.  St^hl,  1904.  Pctermanrui  Oeograpkifche 
MitUilungen,  Jalirgang  r.»04,  Tnf.  17.  Gotlm  :  Justus  Ferthes,  1904.  Preunted 
lnj  the  Puhlliiher. 

Africa.  Intelligenos  BiTisioa,  War  Office 

Africa.  Scale  1  : 1,000,000  or  15-8  stat.  miles  to  an  inch.  Sheet  82,  Fernando  Pa 
Price  28.  Egyptian  Sudan.  Scale  1 :  250,000 or 39  stat. miles  to  an  inch.  Sheets: 
4G-J,  Karora ;  55-E,  Kagmar ;  55-H,  Qedaref ;  55-1,  El  Obeid;  55-K,  Sonnar;  55-L, 
Doka ;  55-0,  Karkoj  ;  56-A,  Kassala ;  5G-I,  Xogara.  Price  Is.  6d.  each  iked. 
Anglo-Egyptian  Sudan.  Compiled  in  the  Intelligonce  Office,  Khartum.  May, 
1904.  Scale  1 :  4,000,000  or  631  stat.  miles  to  an  inch.  (Index  to  the  sheets  of 
tlio  1  :  250,000  Series.)  Price  U.  6d.  London  :  Intelligence  Division,  War  Office^ 
1904. 

Egypt.  Surrey  Department,  Cairo. 

Provisional  Map  of  Quena  Province.  Scale  1 :  50,000  or  1*3  inch,  to  a  mile.  6 
Sheets.  Map  of  Lower  Egypt  and  the  Fay  una.  Scale  1 :  50,0(H)  or  13  inch  to 
a  mile.  Cairo :  Public  Works  Ministry,  Survey  Department,  1904.  Prossalsd  hff 
the  Direetor-Qeneralf  Survey  Department,  Cairo, 
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Otrsum  Etit  AMet.  Bprigade. 

Karte  der  Gebiete  am  sudliohen  Tanganjika-  und  Bakwa-See.  Hauptauchlich  nach 
den  Anfoahmen  des  Hauptmann  ▼.  Prittwitz  u.  Gaffiron  nnd  mit  Benutzong  unve- 
loffentlioher  AafbahmeD,80wie  aller  andtrenTeroffentlichten  Materialien,  beu'bietet 
Ton  P.  Sprigade,  gezeiohnot  yon  H.  Xobiling.  Scale  1 :  500,000  or  7*9  Btat.  miles  to 
an  inch.  From  the  Mittdlungen  au$  den  deuUehen  Schuttgebieteriy  Band  xvii.,  1901. 

Includes  that  part  of  German  East  Africa  lying  between  latitude  6^  and  8°  50'  S< 
and  longitude  30^  to  34^  E.  In  its  compilation  the  route  surreys  of  many  German 
oiBoials  and  others  have  been  utilized,  and  the  map  is  certainly  the  most  complete  that 
has  hitherto  been  published  of  this  special  region.  It  is  well  executed  and  printed  in 
odlours. 

St.  Helena.  Intelligenae  Diyision,  War  Offlea. 

St  Helena.  Scale  1 :  25,000  or  2*5  inches  to  one  stat.  mile.  London :  Intelligence 
DiTision,  War  0£Bce,  1904.    Price  S«.    PreeenUd  (y  the  InteHigenee  Ditneion,  War 

Offiee. 

A  yery  effectiye  map  of  the  island  printed  in  four  colours.    Belief  is  shown  by 
oontour  lines,  at  100-feet  intenrals,  and  brown  shading. 
Togo.  Beefded. 

Aufnahme  des  Haho  yon  Oberleutnant  Freiherr  yon  Seefried.  Nach  einer  Original- 
oonstmotion  des  Oberleutnant  Freiherr  yon  Seefried  im  Massstabe  1 :  12,500 
xeduziert  auf  1 :  100,000  dnrch  den  Geometer  Arendt.  From  the  DeutscJies  KoloniaU 
hiait,  1904,  No.  16. 

The  Haho  is  a  small  riyer  in  the  German  territory  of  Togo.  This  is  a  sketch-map 
merely  showing  the  course  of  the  riyer,  with  not^  as  to  its  breadth,  amount  of  water,  etc. 

West  Africa.  Sprigade. 

Karte  der  deutsche-englischen  Grenze  im  Tschokossi-Mamprussi-Gebiet.  Nach 
den  Aufnahmen  der  dentschen  Grenzkommiasions-Mitglieder  Graf  Zeoh  und  Frbr. 
▼.  Seefried,  1002,  bearbeitet  yon  P.  Sprigade.  Scale  1 :  100,000  or  1*6  stat  miles 
to  an  inch.  (From  the  Mitteilumgen  au$  den  deutsehen  SchtUzgeibieten^  Band  syii., 
1904.)    Presented  by  the  Author, 

Shows  tho  Anglo-German  boundary-line  between  northern  Togo  and  the  northern 
territories  of  the  Gold  Ooast,  from  recent  suryeys  of  the  German  Boundary  Com- 
missioners. 

Xamibar.  Zanzibar  OoTemment. 

A  msp  of  Zanzibar  Island  from  suryeys  made  by  Imam  Sherif  Khan  Bahadur, 
Suryey  of  India,  under  the  direction  of  the  late  General  Sir  Lloyd  William 
Mathews,  k.cv.o.  Scale  1 :  31,680  or  2  inches  to  a  stat.  mile.  10  Sheets.  London : 
Edward  Stanford,  1904.    Priee  2U.    Preeented  by  Basil  Cave,  Esq.,  C.B, 

The  suryey  of  tho  island  of  Zanzibar,  which  forms  tho  basis  of  this  map,  has  been 
conducted  by  the  well-known  natiye  Indian  suryeyor,  Imam  Sherif  Khan  Bahadur,  who, 
after  considerable  experience  on  the  Indian  Gk>yernment  Suryey,  has  in  recent  years 
done  excellent  work  m  other  parts  of  Asia  in  connection  with  yarious  exploring  expedi- 
tions to  which  he  has  lieen  attached.  He  is  especiallyexpert  at  plane-ta1>ling,  and  his 
maps  of  parts  of  Arabia,  made  during  the  late  Mr.  Tlieodore  Bent's  expeditions,  are 
well  known.  In  1896  he  was  granted  one  of  the  minor  awards  of  the  Boyal  Geographical 
Society  for  his  excellent  work.  His  suryeys  of  Zanzil^ar,  the  results  of  which  are 
embomed  upon  these  two  maps,  constitute  the  first  attempt  at  anything  like  a  regular 
suryey  of  the  interior  of  the  island  on  a  large  scale,  and,  aIthoug:h  incomplete,  it  iu 
decidedly  a  credita1)le  piece  of  work.  The  map  has  been  pul)li8hed  on  two  scales, 
under  the  direction  of  the  late  General  Sir  Lloyd  William  Mathews,  k.c.m.g.,  who  lield 
the  ofSce  of  prime  minister  to  the  Sultan. 

AXSBIOA. 
OiiiAda.  Suryeyor-General  of  Canada. 

Sectional  Map  of  Ganadtu  Scale  1 :  190,080  or  3  stat.  miles  to  an  inch.  Fort  Pitt 
sheet  (63),  West  of  Third  Meridian,  reyised  to  September  2,  1U04;  Victoria 
sheet  (80),  West  of  Fourth  Meridian,  reyised  to  September  2,  1904.  Ottawa  : 
Suryeyor-General's  Office,  1904.     Presented  by  (he  Surveyor-General  of  Canada. 

St  Lawrence  Basin.  Bartholomew. 

Orographical  map  of  the  St.  Lawrence  Basin.  By  J.  (t.  Bartholomew,  f.r.g.b.  Scale 
1 :  5,000,000  or  789  stat.  miles  to  an  inch.  Edinburgh :  John  Bartliolomew  &  Co., 
[1904].    Presented  by  the  Publisher. 

In  many  parts  the  information  from  which  this  orographically  coloured  map  has  been 
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prepared  is  neoeaaarily  extremely  yagae  and  approximate,  oipeoUUjr  in  the  ] 

regions.    The  actual  area  included  is  far  greater  than  the  St.  Lawrence  badD,  whiok 
is  clearly  indicated  by  a  red  line. 


World. 

A.  Hartleben's  Yolki- Atlas  enthaltend  72  Karten  in  Einhnndert  Kartenaeitm. 
Yierte-Auflage.  Liefemng  17.  Vienna  and  Leipiig :  A.  Hiwtleben,  [1904]. 
Price  50  p/.  each  pari. 

This  part  contains  the  following  maps :  Sheet  3  of  a  map  of  Germany  on  the 
of  1 :  1350,000;  map  of  North- West  Africa  on  the  scale  of  1 :  12,000,000;   umo  eff 
the  United  Stntes  on  the  scale  of  1 :  10,000,000. 

World.  PetrU  amd  HufciiHIily. 

Marcks*  Large  General  Table  Atlas.  Edited  by  Prof.  E.  J.  Petrie  and  Odond  J. 
de  Scbokalsky.  Part  9.  St.  Petersborg:  A.  F.  Marcks,  1904.  [In  Bowian.]  Ptv- 
$erUed  hy  the  FMither. 

This  part  contains  plates :  12,  Ethnographic  and  linguistic  map  of  Europe,  aoale 
1 :  12,000,000 ;  33,  West  and  Central  Germany,  scale  1 :  1,000,000 ;  3G,  Western  A^ 
scale  1 : 1,000,000;  49,  Palestine,  scale  1 :  700,000. 


World. 

Atlante  Storico  per  le  Scuole  Secondariedel  Prof.  Coetanzo  Binaudo.  Parte  Tena : 
I  Tempi  Modem i,  28,  Carte  e  Kepertorio  di  tutti  i  nomi.  Diaegni  del  GaT. 
Domeoico  Locohi.    Turin :  G.  B.  Parayia,  1904.    Presented  6y  iKe  Publieker. 

The  third  part  of  this  Prof.  (k)stanzo  Binaudo*s  historical  atlas  for  aeoondary  eebook 
includes  the  period  from  about  the  middle  of  the  sixteenth  century  to  the  preaent  time. 
There  are  altogether  twenty -eight  maps,  twenty-four  of  which  are  deyotecl  to  Europe: 
one,  on  a  small  scale,  to  the  Italian  possession  on  the  African  Bed  Sea  ooeat ;  one  to  the 
United  States ;  and  two  of  the  whole  world,  showing  European  colonial  possessions  in 
1789  and  1004.  A  complete  index  to  place-names  is  given,  as  well  as  sereral 
of  explanatory  letterpress. 

World. 

Ncuo,  neunto  I.iefernngB — Ausgabe  yon  Stielers  Hand-Atlas.     100  Karten   in 
Kupferstich.  85  and  86,  Lieferung.  Gotha :  Justus  Perthes.   Price  60  pf.  each  pari. 

Those  two  parti  arc  in  one  coyer,  and  contain  the  following  maps :  No.  8«  German 
Empire.  Scale  1 :  3,700,000;  No.  43,  Russia  and  Seaudinayia.  Scale  1 :  10,000,000: 
No8.  51  and  52,  sheets  1  and  2  of  a  map  of  the  Balkan  Peninsula  on  the  scsie  of 
1:  1,500,000. 

CHA&T8. 
Chile.  Chilian  Hydrogn^hk  Oflea 

Estrecho  do  Magallanes.  No.  9(>,  Puerto  Zenteno,  Canal  Tortudso  i  Laguna 
liajti.  Xo.  97,  Canal  i  Puerto  Condor  i  Lago  de  la  Botella.  Soale  1 :  20,000  or 
3*2  inches  to  1  stat  mile.  Valparaiso :  Oficina  Hidrografica,  Ohile,  1903.  Pre» 
iented  by  the  Oliilian  Hydiographic  Office, 

North  Atlantic  and  Mediterranean.  Meteorologieal  OAii. 

Pilot  Chart  of  the  North  Atlantic  and  Mediterranean  for  Noyember,  1904.  London: 
Meteorological  Office,  1904.  Prtoe  6d.  Pruented  hy  the  Meteorologieal  Ofioe, 
London, 

United  States  Charts.  United  Statet  ^ydrograpUe  OMin 

Pilot  Charts  of  the  North  Atlantic  Ocean  and  of  the  North  Paoiflo  Ocean  for 
Xoyember,  1904.  Washington :  U.S.  Hydrographic  Office,  1904.  Preeented  fty  As 
U,S,  Hydrographic  Office, 

JSfJB,—lt  would  greatly  add  to  the  value  of  the  ooUeotlon  of  Fhot»* 
ffrapha  which  has  been  established  in  the  Map  Boom»  if  all  the  VaUflfVi 
of  the  Society  who  have  taken  photographs  during  their  trav^i^  woolA 
forward  copies  of  them  to  the  Map  Curator,  by  whom  tbay  wUl  fei 
acknowledged.  Should  the  donor  have  purchased  the  photogmpAl.  It 
will  be  useftd  fbr  refbrenoe  if  the  name  of  the  photographmr  aiid  ni 
address  are  given. 
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Expedition  in,  W.  N.  Macmillan,  348 
Mission  to,  Consul  Skinner's,  236  f 
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Anglo-French  Agreement  in,  101 
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Andea  argoutinoi  enbti  el   rio  Dia- 
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bender,  list 

Andr^.  E.,  A  Nftturalist  in  the  OdUdbi, 

86{ 
AndrewB,  A.  W.,  on  PBtMs  ot  the  Alpi, 
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Ankulo  distcict,  Ugandn,  256 

Annam —  i 
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Eruption  voloam'que  qui   a  cu   lieu  on 
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Arabia — coniin  ued. 
Penetration  of  Arabia :  D.  G.  Hogarth, 

469  § 
Travels  in  Arabia  and  along  the  Per- 
sian Gulf:  D.  G.  Fairchild,  365 1 
Arapahoe  Glacier  in  1903  :  J.  Henderson, 

list 

Arctic — 

An  den  norsko  polar  foerd :  O.  Syerdrup, 

497t 

Configuration  of  the  North  Polar  Area, 
R.  A.  Harris  on  the,  355  § 

Expeditions:  Be'nard's,  1129 ;  The  Zieg- 
ler,  229 

Exploration,  An  old  story  of,  605  f 

Field  Work  of  the  Peary  Arctic  Club, 
1898-1902:  R.  E.  Peary,  120 1 

Hydrographic  Expedition  in  1902,  Re- 
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Vamek,  24lt 

Ice  in  the  Actio  Seas,  1903,  State  of 
the:  V.  Garde,  498  f;  Report  of 
Danish  Meteorological  Institute,  355 § 

Land  in  the  Vicinity  of  the  North 
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Norwegian  North  Polar  Expedition, 
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d'aprls  F.  Nansen :  M.  Zimmermann, 

497 1 
Projet  d'Expedition  Oc^anographique 
double  k  travers   le   Bassin  Polaire 
Arctique:  C.  Be'nard,  120 1 
Argtowski,  H.,  Aperyu  des  r^sultats  me'- 
teorologiques   de    i'hivemage    Antarc- 
tique    de    la    Belgica,    241 1 ;    Sur   la 
variabilite  de  la  temperature  dans  les 
regions  Antarctiques,   369 1 ;    Y   a-t-il 
Moven  d*arriver  au  Pole  Sud  en  auto- 
mobile, 369 1 
Areas — 

Radial  Area-Scale :  R.  W.  K.  Edwards, 
498 1 
Argentine  Republic — 

Alturus   de  la   R^publica  Argentina  : 

A.  Seelstrang,  1191 
Arohflsological  Researches  on  the  fron- 
tier of  Argentina  and  Bolivia:    E. 
von  Rosen,  004  f 
Argentinischo  Punn  zum  Bolivian  ischen 
Cliaco,   Durch    die :    W.   Herrmann, 

700  t 
Arqueologia  de   Hueul :  F.   F.   Outes, 

699 1 
Boundary  between  Chile  and,  8 
Crecimiento    de    la    l^oblacida    de    la 

Reptiblica  Argentina  comparado  con 

el  de  las   principales  naciones :   G. 

Carrasoo,  367  f 
Journey  to  the  North  of  the  Argentine 

Republic  :  F.  O'DriscoU,  384  ♦ 
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Argentine  Republic — continued. 

Maps :  Mapa  General  de  la  Uepublica 
Argentina  y  de  los  Paises  Limi- 
trofes :  J.  Rohde,  502  f 

Photographs  of  country  on  the  route  of 
the  Buenos  Aires  and  Pacific  Rail- 
way:  A.  Streioh,  128  f 

R^publique  Argentine  en  1904 :  E. 
Daireaux,  604 1 

Wassersperren    des    Rio    Primero    in 
Argentinien:  W.  Cappus,  119t 
Arizona — 

Geology  and  Ore  Deposits  of  the  Bisbec 
Quadrangle,  Aiizona  :  F.  L.  Ran- 
some,  698  f 

Globe  Copper  District,  Geology  of  the : 
F.  L.  Ransomo,  698  f 

Petrified  Forests  and  Painted  Desert 
of  Arizona :  O.  C.  S.  Carter,  118  t 
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Altarmenischen.Ortsnamen :  H.  Hiibsch- 
mann,  692  f 
Armitage,  A.  B.,  remarks  on  the  return 

of  the  National  Antarctic  Expedition, 
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Arno — 

Bacino  dell'  Arno :  E.  Oberti,  114 1 
Arsuk  Fjord,  Greenland,  308 
Ashaka,  Nigeria,  590 
Ashton,  H.  G. :  see  Belam,  H. 
Asia — 

Central,  Scientific  Results  of  Last  Jour- 
ney :  S.  Hedin,  524  ♦ 

East:  Climate  of  Siberia,  Korea,  and 
Manchuria:  E.  B.  Garriott,  4921 

Eastern,  Routes  from  America  to,  A.  J. 
Roewade  on,  485  § 

Europe  and  the  Far  East :  Sir  R.  K. 
Douglas,  693 1 

Geology  and  Geo  -  botany  of  Asia : 
Prince  P.  Kropotkin,  363  f 

Heart  of  a  Continent :  F.  K.  Young- 
husband,  692 1 

Issik-kul  Region,  W.  M.  Davis  on  the 
physical  History  of  the,  222  § 

Maps  :  Asie  (Service  G^.  de  TArm^e), 
501 1,  6101:  Eastern  Asia  (Imp. 
Top.  Inst.  St  Petersburg),  246  f ; 
Times  Map  of  the  Russo-Japanese 
War,  372  f ;  Uebersiohtskartu  von 
Oat-Asien  :  K.  Peuckcr,  246 1 

Outskirts  of  Empire  in  Asia,  On  the : 
l^:arl  of  Ronaldshay,  692 1 

Russian  Central:  Forschungsreise  iu 
den  Zcntralen  Tienschan  und  Dsuu- 
garisehen  Ala-tau  :  M.  Friederichsen, 

695 1 
Russland    in  Asien,    Band    vii.  :    H. 

Krahmer,  492 1 
Scientitic    Results    of    a    Journey    in  ' 

Central  Asia,  1899-1902 :  S.  Hedin : 

600 1 
West:  Wirtschaftliche  Bedeutung  West- 

Asiens  :  H.  Zimmerer,  117  f 
Asia  Minor — 

Maps  :     Kurte    von     Kleinusien  :     R. 

Kiepert,  706  + 
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Asia  Minor — continued. 

Wcstliche  Kloin-Asien  ai^f  Grand  ei- 

gener  Reisen  :  A.  Pbilippson,  GOl  f 
Aspe-FleurimoDt,  — ,  Lea  ties  de  Los  et 

la  Gamble,  602  f 
ABSoan — 
Reservoir  and   Lake  Moeris:   Sir  W. 

WillcockB,95f,  117t 
Astrograpbic  Catalogue,  1900 :  W.  H.  M. 

ChriBtie,  369  f 
Astrolabe,    Description    of    an :    8.    A. 

lonides,  411* 
Atlantic- 
Pilot  Cbart  of  tbe  Nortb  Atlantic  and 

Mediterranean  (Met.  Office,  London), 

128 1,  247 1,  876 1,  503  f,  613  f,  708  f 
Pilot    Cbart   of   tbe    Nortb     Atlantic 

(U.S.    Hydrograpbic    Office),    128 1, 

247 1,  376 1,  603 1,  613 1,  708  t 
Warm-water  Current,  289,  290,  292 
Zonal  Distribution  of  Soatb  Atlantic 

and  Antarctic  Vegetation :  C.  Skotts- 

borg,  655  • 
Atlases — 
Atlante  Storico  per  le  Seuole  Secondarie: 

0.  Rinaudo,  708  f 
Atlas  Universel  de  G^grapbio :  V.  de 

St.  Martin  et  F.  Sohrader.  247  f 
Hartleben's  Volks- Atlas,  708  f 
Marcks'  Large  General   Table  Atlas: 

E.  J.  Petrie  and  J.  de  Scbokalskj, 

127t,  247t,  374t.  611t,  708t 
Sobr-Borgliaus    Hand-Atlas  Uber  alle 

Telle  der  Erde,  247  f 
Stiolers  Hand-Atlas,  Neue,  neunte  Lie- 

ferungs-Ausgabo   von,    128  f,    603  f, 

708  t 
Survey  Atlas  of  England  and  Wales; 

J.  G.  Bartboloraew,  371  f 
Taschen  -  Atlas    iiber    alle    Telle    der 

Erde:  C.  Peip,  611  t 
Volka-Atlaa :  A.  Hartleben,  247 1, 374  f, 

503 1,  61  If 
Atmospbere  (see  also  Winds)  — 
Circulation  of  tbo  Atmospbere s  of  tbe 
Sun   and  of  tbe  Eartb,  Studios  on 
tlie :  F.  H.  Bigelow,  242  f 
Atmospheric  Pressure — 

Distribution  of  Atmospberic  Pressure 
over  the  Surface  of  tbe  Eartb:    L. 
Bonacina,  606  f 
Attinger,  V. :  see  Kiiapj),  C. 
Aubin,  E.,  Le  Maroc  d'aujourd'bui,  3G6t 
Australasia  — 

Admiralty  Surveys  in,  80 

Climate  of  Australasia :  J.  W.  Gregory, 

:iG8 1 
Geograpbisclun  Forschuugon  und  Kei- 
seu  im  Jabre  11)03,  Fortschritte  der, 
L   Australieu    und    die    Siidste:    F. 
Umlauft,  700  f 
Maps :    Library   Map   of   Australasia : 
E.  Stanford,  :{74t 
Australia — 

Mining  OperutioDs  in  the  State  of  South 
Australia  in  rj03,  A  Short  Review 
of,  1201 


Australia — oonttnued. 
Opal  Formations  of  Australia :  B.  H 

Macdonald,  368  f 
Soutb  Australia.     £ztracts  from  Jew- 

nals  of  Explorations  by  B.  T.  Manrifli. 

497 1 
Tribes,  Northern,  of  Centn&l  AiutraUa: 

B.  Spencer  and  F.  J.  OilleD,  SaSf. 

474  § 
Volcanic  Dust  from  the  Northern  T» 

ritory.  Notes  on   supposed  :    Beiuiie 

and  A.  J.  Higgin,  497  f 
Austria— 
Astronomiscb-Geodatischen    Arbeita 

des  K.  und  K.  Militar^Geograpbisdiea 

Institutes  in  Wieo,  689 1 
Austria  Romana :  F.  Pichler,  113t 
Bau  und  Bild  Osterreiohs :  F.  FrecL 

5091 
Meteorologie     und      £rdmagnetismi& 

Jabrbiicber  der  K.K.  Central-Austab 

filr,  361 1 
Austria-Hungary — 

Kleines  Orts-Lexikon  von    Osterreidi* 

Uogarn  :  K.  Peucker,  599  f 

Xatiirlicben  Yerbaltnisse    des    Zipser 

Erzgebirges:  J.  B.  Hajadcl,  361 1 

Autograph  Hand-maps:    Darbiahire  and 

Stanford,  127  f 
Autumn    Mists,    One    Cause    of:    J.  B. 

Cohen,  606 1 
Aves  Island,  British  Annexation  of,  353; 

laUtude  of,  483 
Awai  river.  White  Nile  District,  655 
Aymonier,    E,   Le    Founan,    493 1;    Le 

Siam  Ancien,  600  f 
Azores — 
Fosse  de  I'Hiroudelle,  dans  I'Arcbipel 

des  Ayores  :  M.  Thoulet,  702  t 
Oc(^anngraphie  de  la  region  des  Acore^: 
M.  Thoulet,  702  f 
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Back,  R.,  Die  Grenze  zwiscUen  Britisch- 
Columbia  und  dem  Kanadischen  Yukon* 
gebictc,  495  f 

Bacon,  J.  M.,  To  explore  Arabia  by 
Balloon,  695  f 

Baddeley,  J.  B.,  and  C.  S.  Ward,  Thorough 
G  uide  Series,  Nortb  Wales,  362  f 

Baddeley,  J.  F.,  Some  remarks  on  the 
Nomenclature  of  Ossetia  and  adjturcDi 
(X)uu tries,  600 1 

Baden — 
Maps :    Uebcrsiobtskarte     von    BadeQ 
(Konigl.  Preuss.  Landes-Aufnabme), 
704  t 

Baedeker,  K.,  Handbooks  for  Travellers; 
Italy  from  the  Alps  to  Naples,  489  f; 
I'aris  and  Environs,  with  Routes  from 
London  to  Paris,  599  f ;  The  United 
States,  698  f 

Bahamas- 
Descriptive    Report    on    the    Bahama 
Islands,  226 §,24 If 
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Bab  aria  Oasis — 
Topography  and  Geology :  J.  Bull  untl 
H.  J.  L.BeadDell,117t 
Babia — 
Industria  e  Obras  Publicas  do  Estado 

dn  Bahia,  368  f 
Traffic  of  the  State  of  Bahia :  8.  Franoa, 
368 1 
Bahima  tribe,  UgaDda,  260 
Bahuku  and  Bambuba  tribes,  Uganda,  261 
Balch,  E.  S.,  Antarctica  Addenda,  497  t ; 

Termination  land,  369  f 
Baldacc),  A.,  Yiaggi  di  esploraiione  Del 
Montenegro    orientale    e    sulle    Al|'i 
Albanesi,  361  f 
Balkan  Peninsula- 
Balkans  from  Within :  R.  Wyon,  82  § 
Geschifrhte  der  Kartographie  der  Siid- 
osteuropaiBchen  Halbinsel  :    R.  Oes- 
treich,  113t 
Is  Rumania  in  the  Balkan  Peninsula? 

A.  Stnrdza  on,  345  § 
Kartographie  der  Balkanhalbinsel  im 
XIX.  tfahrhundert:  W.  Staveuhagen, 
689 1 
Letter  from  E.  Levasseur  on  the,  687 
Tektonik  der  Balkanhalbinsel,  etc. :  J. 
Cvijic,  689t 
Ball,  J.,  and  H.  J.  L.  Beadnell,  Baharia 
Oasis  ;    itd  Topography   and  Geology, 

117t 

Ballore,  F.  de  M.  de,  Les  Andes  me'ri- 
dionales  sismiques,  367 1;  Sur  les  con- 
ditions g^n^rales  de  la  sismicit^  des 
pays  barbaresques,  601 1 :  La  sismicite', 
crit^rium  de  Tftge  g^ologique  d*ane 
ohuloc  ou  d'unc  region,  606  f 

Baltic- 
Russian  Uydrographic  SurYey  of  the,94§ 

Baluchistan — 
Notes  on  the  Kakars,  etc. :  D.  J.  Rai, 

234 1 

Baker,  G.  P.,  The  Mysian  Olympus,  601  f 

Bakbuyzen,  H.  G.,  Comptcs  rendus  des 
seances  de  la  Quartorzi^e  Ck)nf(^rence 
G^n^rale  de  TAssociation  G^oddsique 
Liternationale,  242  f 

Bakonjo  tribe,  Uganda,  259 

Ban  gala — 

Suggestions  for  a  Grammar  of  '*  Ban- 
gala  : "  W.  H.  Stapleton,  237  f 

Bangweolo— 

Ecoulement  des  Lacs  Kivu  et  Bangwe- 
olo :  A.  J.  Wuuters,  117 1 

Bantus  — 
Beitrag    znr    Ethnographic    Afrikas : 
A.  Bencke,  237  t 

Baren,  J.  van,  De  morphologische  bouw 
der  Noord-Duitsche  luagylukte,  233  f 

Barents  Sea — 

H^  drography  of  the,  314 
Ice  in  the,  355  § 

Ozeunographische    Studien    tiber    das 
Barents-Meer :  L.  Breitfuss,  121  f 
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Punjab — 

Coal  DepositB  of  Isa  Khel,  Report  on 
the :  K.  R.  Simpson,  235  f 
Purus— 
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District,  Arizona,  698  f  ^»pper 

^°pW  ^  UJ"^  ^^^  °^  ^^«  Founding 
of  Balem,  6i>9  f 

die^ Gazelle-Halbiiisel  (Xeu-Kmrnem), 

Rasles,  S;  miesionnaire  chez  lea  Abena- 
quis,  1(,5/-1724  :  N.  E.  Dionne,  703  f 
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Kabul  to  Kumassi,  From  :  Sir  J.  Will- 
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233 1 
Rhodesia — 

Ancient    Ruins  of    Rhodesia :    R.   N. 
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Empirical    Formulas  for    finding    the 
Maximum  Discharges  of  Rivers :  R. 
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£vn1utioii    du    relief    do    plateau    de 

Mehedinti      (Ruumauie):      E,      de 

Martouns.  233t 
Roumanie  n'a])partient  piui  &  la  p^niu- 

«ula  balkanique  pniprement  dit«  ni 

comme  «ol,  etc. :  A.  C  grardia,  J45  i. 

41MJt 
TerraBBee  de»  rivtnci  karpatiqueii  on 

Bonmanie  :  E.  de  MBrlonnc,  i)91  f 
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233 1;  Preuvei  de  1' Antique  St^iiliie 
del  CGtes  do  Giiecogni',  24^  t 
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241 1 

Maps:  Izaico  Ynlkane  (Republik  Sal- 
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Reisende,  352  §,  365  f 
Schlagintweit,  E.,  Tibet,  491  f 
Schlagintweit,    M.,   Die  Tegernseen    in 

Uhehe,  117t 
Schmidel,  Ulrich,  Yiaje  al  Rio  de  la  Plata : 
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Schrader,  F.  C. :  see  Peters,  W.  J. 
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Scoresby  fjord,  C.  Ryder  on  hydrographio 
conditions  of,  309 

Scotland — 
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